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Washington, By. Ge 


“ANATOLY AT) PHYS TOTOCY 


| 7 and & September 1948 


le Purpose and Scope of Lecture: The normal functions of each organ system 
will be briefly outlined as the structure is described, Basic anatomy and 
physiolozical principles will be illustrated by lantern slides, 


Definitions: a. "Anatomy" is the consideration of the various structures 
of the body and the relationship of its parts. 


be "Physiology" is the science of the functions of the 
Living body. 


26 Introduction: The construction of the human body enables it to perform 
normally under remarkably varied circumstances, anc it is equipped to com 


‘pensate for all the stresses of ordinary life, However, as modern scientists 


devise means for us to travel faster, farther, and higher, and to move he od 
among hot, dry, or wet environments, a knowledge of tho maximum stresses that 
can be. tolerated by the human body becomes increasingly imvortant, Mechark- 
eal power and sturdiness of modern air and surface craft carmot solely determine 
the pattern of engineering advancements. A constantly present and increasingiy 
obvious limiting factor is the ability of the human body to withstand the 
anticivated operational stresses. 


In our times it is well that we undcrstand also tho alterations prodiced. 
in body functions through the effects of tissue irradiation, 


3. Units of Body Structure: a. Ccll — The structural and functional unit 
of the bodys; are microscopic in sizee 


be. Tissues ~ Collections of similar cells to 
perform special functions (nerves, bones, msclcs),. 


GC, Organs — Physiological units, composed 


of two or more tissues to perform highly specinlizcd functions, 


| de Body Organ Systems — Formed by ere ups oy 
organs associated in performing specialized ncbivibies. The nine organ systcins 
of the body are: 


(1) Skeletal system 


(6) Digestive apparatus 
(2) iusculature i 
( 


) Endocrine glands 
8) Nervous svstem 
) Sensory organs 


(3) Circulatory system 
(4) Lymph system 
(5) Exeretory orcans (Iungs & Kidneys) 


Ae Skeletal System: a. Component parts: 


(1) Bones — more than 200 form frameworl: of 
skeleton 

(2) Comective tissuc 

(3) Joints 

(4) Cartilages 

(5) Bone marrov . 


be Normal arrangement and functions: 


(1) Connective tissue is the most widespread tissue in the body, 
It forms tendons forms strong Ligaments to reinforce joints, end suspends 
organs inside body, Connective tissue ligaments of the pelvis can support 
stress of 880 pounds, It fills in "corners and spaces of the body", The scar 
formed when a cut finger heals is largely connective tissuc, Pads of firm 
fatty tissue over the buttocks equip us for sittings; under arch of foot they 
absorb shock on walking; in palm of hend fat pad forms glove to insulate \ 
arteries from cold and pressure. 


(2) Cartilage and Bone, The purpose of the cartilage covering over 
the joint surfaces of the bony skeleton 18 to provide a smooth surface and to 
-act as a shock absorber. The tin of the nose, the external ears and the ends of 
_the ribs are composed of cartilage in order to allow some flexibility. The outer 
‘leyers of the normal bone are dense and ivory-like. The spongy interior is com 
posed of tiny bony spicules carefully arranged in a pattern to provide the great— 
est strength, Such structure enables the "shin" bone (tibia) to support a weight 
a more than 3,000 lbs, 


- (3) Joints. The four most important types of joints are: 


(a) Balleand-socket joint; in a ball-and-socket joint (shoulder) 
the bones can be moved in all directions. 
(b) Saddle joint (vertebrae) in which the bones move in tio 
directions like a rider in a saddle. 
(c) Hinge joint (finger) in which the bones move in one direstion, » 
oy (ad) Rotary joint (elbow) in which the bones move about their 
longitudinal axis. 


The cartilage covering the bony joint surfaces is lubricated by a whitish fluid 
secreted by the special lining cells of the joint capsule, 


(4) Bone marrow. The daxk red soft bone marrov occupies the spaccs 


between the fine bony spicules in the interior of large bones, This tissue mat 
factures the blood cells, 


(5) Skeletal Proportion and Arrangement: 


(a) Differences in male and female: Ilan has a narrower CHOVER - 
pelvis and abdominal cavity, but a more powerful shoulder girdle than uc 


woman» 

(b) Vertebral Colum, The backbone is the axis cf “he: 3¢ lobes, 
Bones in its upper part are small and light to provide maximin PLGCLULL ty 
while the lower vertebrae are broad and strong to form basic tipver, Ta> 


"S$" curvature of the backbone cnables it to function like a double ser: 
Spring so that it can absorb shocks and yield to forccs that wouid frastaice 
a straight colum, 


(c) Thorax. The mscles and 12 ribs of the chest wall form a 
cace which encloses the lungs and heart. 


(d) Polvis. The pelvic bones form a bowl~shaped container 
for the abdominal organs, The female pelvis is especially adapted and tidsned 
for carrying the pregnant uterus and for delivery of the child. 


(c) Extremities, The upper extromity is constructed to be 
axtrenely light and flexible while the lower extremity is altered to proviae 
Locomotion and suppvort. Although the foot and hands have the same basic 
structure, the foot differs in that it is actually formed into a tripod, 
standing on the heel in back and two supporting points in the ball of the 
foot. This is accomplished by means of a longitudinal and a transverse 
arch of the bones, Weakening of the ligaments that support ‘these arches 
or changes of the shape of the bones permits collapse of the bony arch and 
results in the condition know as "flat feet". 


ce. Effects of Excessive Stresses on the Skeletal Systems 
(1) Fractures of Bone: A single clean break through a bone is 
called a simple fracture. ‘When the bone is shattered into several fragments, it 
is called a corminuted fracture, If jagged ends of the broken bone stick through 
the skin the condition is a compound fracture. A partial break through the bony 
'shaft is called a "green stick" fracture. 


4 (2) Sprains: Stretching or tearing of ligaments of joint by 
wrenching or twisting. 


4 


z_.. Re ee a ee TELE RST ee aa 
fe a t 6 is . ' ¥ 


vas aes Dislocation. Bones forming joint displaced. There is generally © 
"an associated tearing of surreundine capsules | 


lhasoular System: ae Component parts: (1) Skeletal (voluntary) : ie otes, 
(2) Visceral (involuntary msclese 
r (3) Tondons, tendon sheathBy 


: be. Arrangement and Function of Muscular Systom, 


(Ll) Skeletal mscles are under voluntary control and 
extend between the bones of the skeleton to provide locomotion and support 
by functioning as first, second or third class levers. Forty to fifty per 
“cent of our weight is made up of voluntary or skeletal muscles, : 


(2) Tendons.e - Most rmscles and in tough, white, cable 
like tendon structures that fasten them to the bones. 


(3) Involuntary miscles or viscoral musele forms the 
walls of most of the body organs, including the blood vessels, The layer 
of involuntary muscle in the walls of organs cnables them to change size and 
ghape, This txpe of mscle is gencrally not under our conscious control, 
It contracts more slowly than skeletal mscle, but it tires less easily and 
can maintain contraction for longer time, Examples of involuntary mscle 
action are: 

(a) Contracted blood vessels ~ case "paling of 
skin", lack of blood to brain (fainting): if gencralized ean increase 
blood pressure. If mscle fibers in blood vessels of skin of face 
relax more blood there causes "blushing", 


, ? (bo) Emptying of bladder or intestine (thew? 
aided by increased intra-abdominal pressure through contraction o: 
abdominal wall mscles), 


(4) Physiology of Isele Contraction: In many ‘mys 


the function of our mscles may be likencd to’ the oporation of a co bustion 
engine, The fucl supply of the body is in the digestive tract. anyon +5 

supplicd by the lungs and the arteries act as fuel feed—Lincs with the ‘cart 
acting as the necessary pump. The combustion (oxidation) in muscles is set 


off slowly by nerve impulses instead of instantaneously by an electric spalk, 
The carbon dioxide and water resulting from oxidation of fucl are carricd 
away in venous blood in a manner someyhat analogous to exhaust gases from 

the combustion engine. Contraction of miscles is made possible by a series 
of complicated chemical reaction within the individual cells and can continue 
only so long as an adcquate supply of foodestuffs and oxygen are brought 

in by the artcrics while the veins simultancously carry away the waste 
products.» 


‘ 


ot Fatiguc: Nerve fibers from the central nervous system carry impulses which 
“stimlate mscle cells to contract, The energy for contraction is derived from 


the compounds that the-cells have stored in small amounts, The most important 

is glycogen, 2 product of the carbohydrates taken in through the digestive system. 
Fatigue occurs when thc muscle cell has used up its stored supply of necessary 
compounds and accurmlated the waste products of the reaction ~ carbon dioxide, 
lactic acid, and other compounds of toxic nature, . If the brain sends nerve in- 
“pulses to a "fatigued" mscle, iece, a muscle still loaded with its toxic products- 


_ it camot contract properly, After the arteries bring in fresh supplies of 


dissolved mtritive materials and oxygen and the veins carry the toxic waste 
products away, then fatiguc vanishes, the rmsele is ready for action again, All 
eclls in a mscle do not ordinarily contract simltaneously, Conscauently, light 
mwork; cr oxercise can be carricd on for long periods of time by means of the nerve 
“impulses calling in groups of "fresh! cells. while "fatigued" cells of same mscle 
arc relaxing. The feeling of fatigue that we experience after hard work is bagod 


on more than just muscle cells, Nerve cells are fatigued most casily of all, go 
| that ithe fecling of fatigue is: complex and is often associated with a Hi 
a of “sia ih tate or laziness. 


> 


the individual mscles develop stronger and largor fibors. Also, — 


of blood to the muscles is improved, But ib is important to realize 
med use of fatigued mscles ean be injurious becausc this will actually 


eak-down of cells in the exhausted msclos. 
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Systens ne Gcnientnit Parts 


(1) Heart 

(2) Arterics 2 
(3) Veins , 

(4) Blood 


be Structure and Function: Heart: The heart is 
the size of one's fist and lics between the lungs on top of the 
is divided into two parts; the right chambers which reccive blood. 
of the body (dark red) and pump it through the lungs to zet rid . 
wastes and to pick up new oxygen. The left chambers reccive fresh - 
lungs (bright red) and pump it out through arterics to supply the 
od and oxygen. The heart is a mscular pump made up of invol- 


ary but highly specialized msclese Valves between the chambers prevent re- 


Diseases that cause scarring and leaking of these valves produce 
The normal pulse rate is about hese per minute, 


the Blectrocardiogram. The periodic contraction of the heart mscle gives 
aise to clectrical "action" current which can be led off and transferred to 2 


Study of such films gives detailed information as to the heart's 


Condition, Sxamination by clectrocardilogram is now part of the routine physical 
_ exaiination foe officers beyond a specified age. 


Automatic Repuletion of Cardiac Tempo. Specialized areas in the vascular 
system are highly scnsitive to chamical stimuli, iccumdlation in the blood of 
. acid waste products from fatigued miscles stimlates this area a 


nd autonatdeally 


‘ceuses the heart to increase its output so that the blood will nore rapidly re= 


moye the wastes - 


_ constructed to 
@ dianctcr he 


Low extrenely 
d the blood c 


we no arteria 
veins") 

gen by the s 
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Shock, Sh 
aS causes a d 
1 in blood pressurc. 


e Bloode The 


and carry in fresh oxygcn-saturated blood. Increascs in blood 


7 


Pessurc sutonatically stimulate othor specialized areas causing the heart to 
crease its stroke volume, thus lowering the ErEReUt Gs 


, 
i 


Structure of arterics, Capillaries and ies Tho arteries are ruscular tubes, 


"ry 


withstand the pressure of the blood, As artcriecs continue branching: 


comes steadily smaller and the wall thinner, Simultaneously the 


@lume of the vascular bed becomes larger, the pressure lover and the rate: of 


slow. Terminally the vossels are 50 times. thinner than human hair 
ells go through them in single file. The slow passage of blood 


ere provides tine for the blood to give up its oxygen and to take up waste 
roducts from the tissues, | 


The tiny capillaries steadily unite to form veins which carry the blood 
k to the heart, The walls of veins are rmch thinner than arterics since thuy 


al pressure to withstand, To prevent reversal of flow, the larger 


ns hove valves. Weakenine of valves in the legs cnables the weight of the 
Jurm of blood to cause dilatation of the vessels under the skin. ('Varicose 


ock is produced by "pooling" of the blood in the capillary notworky 
ecrease in the volune of blood available for circulation and a 
The brain and other organs are not supplied with adequate 
lowed flow. Shock can be caused by such conditions as penetrating 


ss crushing injuries and poisoning by snake bites or mushrooms. 


body contains approximately 545 quarts of blood which is about | 
1/2 tiny blood cells, The red blood colls are formed in the bone 
filled with the red pigment hemoglobin which carries the ONE CNe 


as have about five million red blood ececlls per cubic millincter, 


blood occurs ae a blood vesscl is injured. This is the result 


ess having several phases, and ends with production of fine threads 


Cad Tune: all sees the blood. These threads ennesh 


he of jae ete kee pape Ae: ? ht ae VE « pec eh. EVE ina: 


ining onables| athletes oy eae ‘for ee 


ike flic s in. a cy oye nl ane oo spreads ¢ anong. ; adjacent 
"is formed to close off ‘injured Sit cs | 


a 


2 


4 Cro ups and “Blood re peicion: Thore are four major groups (called 

and AB), Ifa patient recoives a transfusion of the wrong type, the 

cells clump together and plug the blood vessels, "Blood Banks" often 
p "O" blood since the cells in this group are not agglutinated by the © 
f the othor SrOUpS 6 Persons with group "O" blood are therefore called : 
1 donors", since their blood is relatively safe for any person, "0" and 
‘the two most common groupSe ag 


Function of blood in combatting inflammation. In addition to the red blood 
the bone marrow forms a smaller number of white blood cells. These cells 
Je one of the first lines of body defense avainst injurious agents or in- _ 
n@ bacteria, When a pert of the body is wounded ond dirt containing bactoria 
introduced, the first effect is irritation, This immediately causes en Utes a 
3 © of blood to the part. The increased blood stagnatcs and causes the area 

to b come dark red. The blood plasma carrying many white blood cells exudes ee 
sh the walls of the tiny blood vessels so that the area becomes swollen. | 

The increased pressure in the swollen region compresses the fine nerve e cndings, , 
thereby causing tho characteristic pain, The nuncrous white blood cells surround 
“involved area ond advance against the miltiplying bacteria. ach white blood ~ 
engulfs numerous bacteria and digests then. Some of the cells are eventually 
cd by the toxin released from the dying bactcria so that the material called 
consists of both dead and living bacteria, fluid from the blood plasma, and 

id and living white blood cells, When a part of the body is acutely inflamed, 
‘bone marrow increascs the rate of production of white blood cells, ‘This is 

Y reason that a surgeon who auenacts: a diagnosis. of acute appendicitis Wid ie 
mest the laboratory to perform a count of the patient's white blood cells, 

*rore severe the process, the greater the number of vhite blood cells in the 
culating blood. 


Effcots. of Age on the Circulatory Systen: With increasing age, ‘the arteries — 
be ome thicker and more nore brittle: consequently, strenuous exercise or persistent 
nich blood pressure may cause rupture of weakened vessels ("strokes"), The 
hickened vessels are more easily plugged which causes death of the tissues es 
plied by the vessels (sudden death from heart attacks). — ie 


hatic System: Tissue Fluid: ae Component parts: 


(1) Iymph vessels and spaces 
(2) Lymph "glands"! | 

(3) Tissue fluid. 

a.) De Function and Arra: ement, A small 

mount of thin clear fluid oozes from the walls of the smallest blood vessels and 

etnes all of the cells of th body. It then collects into Le Stata tiny ee 


nh along veins and eventually empty back into the blood. A thin Palin of age 
id keeps the surfaces of all organs moist, The brain and spinal cord are 
med in such a clear fluid. The lymph fluid is filtered at certain points in 
og by ag tes ew of specialized be cl i aay glands" these 


The Excretory Organs: a. Component Parts: 


(1) Respiratory system (air passages, lungs 
diaphragm) 

(2) The urinary organs (kidneys, ureters, 
bladder) 


be Structure and Function of the Respiratory System: — 
(1) ‘The Respiratory Gases. At ordinary altitudes 

ins. approximately 79% nitrogen, 20% oxygen, “and 1% rarer PaASeSe _ The 

le ee vital tissue Lea Ae is taken directly from 


: 63) The Tungse The inhaled air is conveyed to. 
ee Girona ‘the Mtwindpipel! trachea) a flexible tube with embedded 
bilege rings to prevent collapse. Food and irritating substances cannot, — 
the windpipe because of the flap-like cap called the epiglottis which = = 
s the top of the tube and sneps' shut automatically at the slightest ° eee 
* of solid particles or irritating bases) ek eM 


Because of this automatic mechanism, a man — ie a 
ber wator may develop a spasmlike closure of this cap and drown (suffocate) — a 
sea the water without. any fluid entoring the lungs. aes 


(4) Theol fia daphragm. The diaphragm is a thin Rae es 
cular layer that forms a dome “under cach lung and separates the chest peat: 
vitics from the abdomen. Inhalation is accomplished by contracting mscles — 
Lower the diaphragm and Patt the ribs outward, ante tends to Riki se ce bait 


a i ee ee 


. spe.ces Consemently, aceon pressire fanace air nets all of the a ea 
"air sacs of the lungs. Air is foreed out of the lungs by elevating the © Gra 
Giaphragm and inward movement of the ribs. : Va 


ee (5) Vocal Apparatus. The "voice box" or Larynx ) 
’ a cartilage reinforced tube in the throat on top of the windpipe (trachea). 
‘In this box two delicate folds of the lining mombrane are strotched in a 
WVeshaped" manner to form the vocal cords. Small mscles alter the tension 
of these folds to give different voice notes as the vocal cords VAL rans in us 
é ere passing stream of ait » pa 


atory System: | . ie nee 


oe ffoots of Excessive Stress on the Respir 
\ . ' 

: (1) Noxious gases. Certain war and industrial gases cause sovere 

-tation to the lining of the respiratory system and my cause a spasm of the 

piglottis with resultant suffocation, Other gases cause an axtrome weoping of | 

md fromthe lining of the lungs so that the air sacs are filled with fluid, Beh! 


(2) Stress of mak “LULU "Altitude si clness" occurs at high 


NOTE: 


Pressure iin 


mm, of mercury 2, recy Equiv.e Oxygen 
760.0 20.93 
522.6 oe 14639 
349 ol 25 9461 


Although symptoms may develop above 10,000 fcet in some individuals, hs 
is generally between 15,000 and 20,000 fect. 


The "critical" stage generally occurs between 2023, 000 fLoete 


; ~ (3) Penetrating wounds are especially dangerous ‘because they allow air oe 
into the normally "air-tight" chest cavity so that movements of the chest 
d diaphragm no lenger cause the lungs to expand and bring in the necessary 


“Organs: (1) Kidnoy. The two kidneys arc at the back of tho abdominal 
1¢ on each side of the spinal colum, Each kidney consists of about a oe 
iny similar units which form the urine by filtering the blood passing 


Ce ee a a a a ee 


Te fet eee, ee oe’ 


(2) Ureterss These are cylindrical mscular tubes which 
carry the urine from the kidneys “along the back of the abdominal cavity into the 
bladder. 


(3) Bladder, The bladder is a hollow mscular organ in 
the pelvis, lying in front of the rectum. The desire to winate is aitonatically 
produced as it fills with urine by the tension caused on the nerves in its wall, 


(4) Urcthrae This is the mscular tube that carries urine 


from the bladder to the exterior, 


NOTE: The differences in male and female sex and urinary organs will 


3 8 
be shovm on lantern slides, 


The Disestive System and Metabolism: 


ae Component Parts: 


(1). iowth and csophagus 
(2) Stomach and intestines 
(3). Liver and pancreas 


be Body Metabolism; Nutrition; Classes of Foodstuffs: 
(1) Classes of Foodstuffs: 


(a) Protein 

(b) Fats 

(c) Carbohydrates 

(a4) Winerals'and Vitamins. 


(2) Normal caloric requirements of the body: 


(a) ieaolate rest — 1,680 cal. 
(>) Bed rest = 1,890 cal, 

(c) At case = 2, 226 cale 

(a) Moderate work — 3,360 cal. 
(c) Heavy work - 64720 cale 


The carbohydrate or "energy" foods provide most of our calories. 
(Broad, potatoes, sugar.) For each gram of carbohydratcs caten a person 
Harial Ly derives about 4 calories. Protein foods (meats, cheese, milk, eggs) 
also provide 4 calories for each gram, but protein foods are also vitally | 
important beacuee the protein portion of the dict is partly used as building 
material for new cells in the body, Fatty foods provide more than twice as 
many calories per gram as do carbohydrates and proteins. 


Function and Arranrement of Digestive Organs: 


(1) The sensations of hunger and thirst are sutomtically established 
by nerve reflexes that report to the brain the status of the intcstinal contents 
and the degree of concentration of the blood, 


(2) Mouth Cavity. In addition to grinding action of the teeth and 
tongue, saliva is added to initiate the digestive process. The specialized 
Salivary glands are: 


Paratoid (in front of car — gland involved in mmps — for large 
quantities of watery saliva, es when eating bread) 
Sublincual (under tonguc) 
Submaxillary (under lower jaw) produce thick micous saliva, as 
when drinking nilke 


(3) Esophagus. The esophagus is a mscular tube that carrics the 
svallowed food down into the stomache Once the bolus of food enters the esophagus, 
Lt. is automatically foreed through by the mscles of the wall, 


+} 


6 wal of the inka isc ae up yb lereely be ee 
type which enable it to thoroughly churn the food and nig 
Rings of imsclo abite species and ont vogulate the 


Le Does on of ue: od that was tania by the ea Pens ia 
_aliso depends considerably on’ the hydrochloric acid formed by other 
eelis in the stomach linings The high concentration of this acid aids 
1g any bacteria that might have been svallowed. The stomach fermonts 


ae are likely to stay in the stomach for longer periods. 


me ee Intestine. the smal intestine is a Sr nea ape 


AG es BP tinicd in ae sini: batsotauae by ake dee eerie juices farmed in the ‘liven 

» Pancreas, and specialized cells in the intostinal lining. The ingested food is — 
made semisolid by the 5-10 quarts of these digestive juices which are poured into © 
ie intestine each daye This.mixture is vassed through the intestines by rhythmic 
ontractions of the involuntary muscles in its wall which provide a "milling" or 
eezing" action. ihe lining surface of the intestine is tremondously increased — 
by thousands of tiny folds in its inner layer. When the foodstuffs are broken ey 
dorm from complex to exceedingly simple molecular structures the useful molecules 
are apsorbed through the intestinal wall and pass into the circulating blood where ~ 
‘t 1ey are carried to the various body tissucs for usce 7 


at aa (6) Large Intostine. e large intcstine is a horse-shoe shaped 
Segment of the bowel beginning on the lower right side and passing upward, across 
) ana down the Icft side of the abdomen to the rectum and anus, When the thin fluid — 
mixture enters the colon or large ‘intestine, most of the water is absorbed back 
“into the blood strean, thus producing the thread or semisolid feces. Diarrhea, 
DAne passing of loose fluid stools, is caused by prerature evacuation — that is 
mefore the proper amount of water has been absorbed by the colon back into the 
body, Constipation occurs when the colon retains its contents too long, thus 

? accurmiating excessive fecal masses which become very dry and hard because the 
* Lining of the colon absorbs excessive amounts of moisture, 


(7) Liver. The Liver lies immediately under the right dome of the 
aphragn and forns the bile that flows down a narrow tube to the first vart of 

@ intestines, “Yello javndico" may occur if this tube is obstructed by cancer | 
“a gall stone so that the greenish-yellow bile builds up enouch pressure to be 
itored backwerd into the blood that flows through the liver, The liver also 
erves to mmfacture most of the body proteins from the simple molecules ab- 
NScrbed by the intestines, and acting as a blood filled sponge it filters all blood 
coming from the intestines before it reaches the heart. It is thus able to render, 


(8) Pancrease Tho pancreas is constructed very mich like a large 
livary gland and forms the most active digestive ferment. Small islands of 
ecialized cclls form a substance called insulin which passes directly into the 
yLCod stream, The lack of an adequate supply of insulin causcs diabetcse 


Effects of Excessive Stresses on Intestinal Systen: 


‘. (1) Nervous tension causes poor digestion because the miscular walls 
the stomach and intestines become spastic and fail to keep tho food mixture 
ing elong normally. It is now well known that prolonged emotional stress 
Edisposes some men to development of stomach ulcers. 

i (2) Improper bowel habits or an improper dict may.cause chronic con= 
pation. ‘hen the colon becomes widened due to the packed fecal masses, the 
ns in the wall are compressed, Dilatation of the veins below the compressed 
hemorrhoids. 
The central nervous system sends messages to every 

ra the areas over a Pies of nerve fibers, Another method of transmitting 
s from one oath of the bay to another is by chemical messengers imow cae 
es aaa i 


es) are especially adapted for protein and carbohydrate foods; consequently, af 
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INTRODUCTION : 


The conduct of modern war, wiich means "total" war, calls into play every 
art and science known to man; therefore, it seems logical that success in war 
can be expected by the nation which uses all available knowledge and all of its 
means to the best advantage, Military medicine is one of those means and forms 


an integral part of our modern military machine both in peace and war, 


The medical man is an essential part of every military team, be it staff 
or combat groupe He mist know much about the art of combat, tactics and logistics, 
in addition to being highly qualified in his own special fenieay skill, Officers 
of our department receive military instruction throughout their careers. Numbers 
of us have in the past and currently are participating as students in all of the 
armed service school courses. The outstanding record of military medicine 
achieved in World War II was established in large part through the complete 
confidence placed in our medical leaders by military commanders who had been 
in many cases fellow students with them previously in classes at our service 
schools and colleges, 


My purpose is to acquaint you with the importance of military medicine 
to the national effort, and the part it will play in your duties as line officers, 
Without some Imowledze of the "what", "why", and "how" of military medicine, and 
a thorough appreciation of your part. in achieving our common military mission, 
you cannot expect, nor will you achieve full success as military commanders, 


There is no intent, nor is there any need to train you as physicians in 
order that you may discharge your responsibilities fully as comma anders 5 however, 
the more you know in the medical field the more readily will you arrive at sound 
decisions in using your medical means in any situation, The organization of our 
army provides commanders at all levels with competent medical advisers for any 
contingencies that may arise, It is the use that is made of medical advice 
which determines one's capacity to efficiently discharge his responsibilities 
as a commander, 


DEFINITION: 


Wilitary medicine may be defined as that specialty which encompasses all 
features of the art and science of medicine involved in the prevention of discease 
and injury and in the treatment of sick and injured militarized porsonnel, 


Medicine, like mny of its sister professions, has developed through 
scientific advances a comploxity and breadth of scope that is beyond the capacity 
of any single mind to mster; hence, it has been inevitablo that specialization 
in the branches of the profession should develop. 

There are many branches of medicine that have particular military signifi- 
cance. Preventive medicine, aviation medicine, atomic medicine, nutrition, and 
surgery are but a few. The training given the average medical student is 
deficient and ofttimcs totally lacking in mny of those ficlds, The practice 
of medicine in a civilian community is far differmt in scope from that necessary 
with troops at war. The civilian practit ioner is not faced with the problen of 
providing and controlling equipment for the transportation and hospitalization 
of his patients, Neither is he interested in climtic conditions and incidences 
of diseases in areas other than his ovm community. In contrast, the military 
surgeon is vitally concerned in these matters and mst be equipped to nrovide 
complote medical service in any part of the globe under tho most adverse con= 
ditions. The civilian doctor works as an individual and is rarely involved or 
hampered by having to coordinate his actions with other widely different activi- 


ties, The military surgeon is always under the handicap of having to fit his 


activities into team play which demands emphasis first, last and always on 


-_ eoptng the peace or winning a wate 


iGlitary medicine is a specialty requiring in addition to the usual pro- . 
fessional training possessed by the average practitioner of medicine and surgery, 
formal education - in military orgamization - the employment of military forces 
in war - special training in preventive medicine - public health, and the mili- 
tary aspects of war medicine and surgory, Military experience is also necessary 
to develop and round out the individual's capacity to mect large scale incdical 
emergencies in peace or ware 


The broad scope of military medicine has resulted in the development of 
specialtics within the field; such as, military aviation medicine, military 
industrial medicine, atomic medicine, and so forth. 


A realization of the malifications necessary to practice the specialty of 
military medicine should be enough to dispel the common misconception that a 
physician called into service from civil life is fully qualified to perform ail 
4 e * ° aie * ; ° s e e s 
-he duties of an army medical officer, Without special military training, his 
usefulness is restrictcd to the purely professional duties in the service in- 
volving individuals which are similar to civilian practice. 


HIS TORY: 


While it is true that military forces have had some form of medical aid 
Since the first of recorded history, it is not until the latter part of the 
Nineteenth Century when science bezan to replace empiricism in medicine that it 
emerged in civilian life as well as in the army from a comfort-producing process 
into a planned scientific attempt to conserve manpower. When military cfficioncy 
became the motivating factor of military medicine, rapid strides were mde and 
the specialty we know today attained its adulthood. 


It is generally agreed that the development of military medicine parallcled 
the advances made in civilian medicine throughout the course of history; hovever, 
there is no doubt that in the ficld of preventive medicine that the military has 
consistently made the initial development and the most progress. This is under- 
standable if we consider the opportunity for controlled investigations in the 
field of preventive medicine that military masses present. It was and still is 
the impelling challenge to the medical profession to prevent disease in and to 
raintain the fighting efficiency of our military forces, coupled with the 
opportunity for wide scale investigation which the service affords that has mde 
our medical officers foremost in the ficld of preventive medicine, 


Ample proof of the gigantic advances’ mde in military medicine in its cffort 
to achieve its ultimate goal is patent in the results recorded in World War IT, 
For the first time in history the manpower losses incurred by our forces from 
all the various and sundry man-made weapons designed for human destruction were 
greater than those occasioned by the hitherto unconquered and invisible enemy — 
disease. These records were established definitely as a result of the advances 
of medical science and not as some my be led to think by the greater efficiency 

of modern weapons. | : 


In reviewing military history, it is most enlightening to trace the rather 
rugsed route the nilitary medical man has traveled, The visible results of human 
wreckage suffered in man to man combat eventually produced the first doubt in 
the minds of the ancients that all human suffering stemmed from incurring the 
displeasure of the gods. Curiosity resulted and brought about the urge to 
investigate the structure of the human and its scheme of functioning, That was 
the bezinning of true medical science. As a result of this knowledge, physical 
neans to alleviate human suffering and to aid in body repair were developed and 
replaced the magical maneuvers of the time-honored mystic. Thought also replaced 
faith in the field of sanitation and we find that Moses in his famous laws pre- 
scribed practical measures that did prevent transmission of disease. Je truly 
deserves the honor of being named the father of preventive medicine just as 
Minpocrates has been honored as the father of medicine, 
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Starting with this era we note the constant close association of the 
medical man with the combat soldier which has endured to the present, The 
Byzantine Mauritius of the Sixth Century was the first leader to provide 
specific medical formations for the care of the combat wounded. Later Leo, 
another Byzantine, recorded in his famous work TACTICS the provisions for surgeons 
and litter bearers in his armics,. He oxpressed for the first time, in in writing 
at least, the importance the care of the wounded has dn establishing and main~ 
taining battle morale of troops, 


Developments in military medicine continucd slowly tut steadily throughout 
the period of the Crusades as is evidénded by the work of the Knights Hospita‘licrs 
of St. Jom of Jorusalom who cared for the wounded on the battlefields, and first 
established military hospitals and medical schools, 


Then came the Dark Ages with the decadence of all things, including medicals 
Cast aside were the lessons of the past and the teachings of the ancients, The 
armored knight of the day because of his protecting garb sitmnned medical aid 
und we find the surgcon of this cra relegated in the military to the dubious 
distinction of being a combination barber and surgeon, Ofttimes the oxecutioner 
held sole sway in medical fields, probably because of his supposed knowledge 
gained in his intimate association with human anatomy in performing his tasks. 
It is significant to note in this period that in consonance with tho strict 
class distinction of the times the wealthy nobles retained personal physicians 
for their ovmm welfare during combats while the common SOHEAGe 4 befitting his 
state of serfdom, received no medical care whatsocver. 


With the advent of gunpowder and the passing of the armored Imight the 
necessity for military medical aid to the soldier again became apparent, but so 
long had the welfare of the common soldier been forgotten in the minds of 
military leaders that progress was slow and we find that nondescript camp 
followers did most of the so-called medical aid in the carly stages of that era, 


The Sixteenth Century developed in the person of Ambroise Pare, the noted 
French Surgeon, the first military surgeon of modern time. This oe oe 
humanitarian and surgeon gaincd his first impressions of the patblofield and |) 
human wreckage at Turin in 1537. He revolutionized the treatment of battle 
yrounds by clininating the pouring in of boiling oils and wmoved from the practice 
of surgery many of the procedures which were of no avail nedically and actually 
were but added torture of undescribable nature. 


The first provisions for transporting wounded on the battleficld by 

wheeled vehicles were mado during the Thirty Years Var when that great nilitary 
eonius Gustavus Adolphus provided separate nedicsl arrangements for the caro of 
his wounded as well as those of his enemies who fell into his hands. 


‘ \ 

Louis XIV of France and Frederick the Great sot landmarks in the progress 
uf military medicine. They provided medical formations for their armies and in 
addition, personally saw to it that their orders regarding the care of the sick 
and wounded were exccuted. During this era we note the rediscovery of the truths 
which vere well knovm to the oncients; thet the thing that made men willing to 
fight to the death was not just the simple urge to prove the law of the survival 
of the fittest, but 2 rather complex mcchanism which included suroty of medica. 
aid which in tho event of injury would allevicte suffcring and provide a bettor 
vhanece for self-preservation. Progress in uilitary medicine was slow, princi~ 
pally because many of the imperious leaders of the tine still insisted that non 
coribat troops of any category were but impedincnts to their so-called combat 
forcese 


Our -inerican Revolution was not long in being — in fact, it was at Bunker 
Will, before the need for medical service was voiced. George Washington in 
1775 recomended the creation of a nedical service to the Provisional Congress 
of Massachusetts. although its organization was most meager, it functioned 
aiter a fashion with a regimental medical service and 2 crude form of hospitali- 
sation. It lacked provisions for any centralized control over the authorized 
medical personnel and facilities, and we find the skill of the surgeons being 
wasted through poor organization. Betterment in that respect was made later, 
when the Congress appointed Dr, Benjamin Rush of Boston as the Director General 
and Chiof Physician of the army. Little was accomplished in sound medical 


organization requirenents, however, as evidenced by the Continental Army's ree 
quest in 1776 for women to care for the wounded, The distinction made between 
physicians, surgeons and apdthecaries of that day worked against sound organi- 
gation and medical tean play. In 1777 Dire Shippen, who had been designated 
Director General of the Military Hospitals of the Continental Army, drew plans 
for "flying ambulances" designed to bring the physician to the wounded on the 
battlefield, This may not have been original on his part as Napoleon's chief. 
physician, Barron Larrey, is also credited with the idea in addition to many 
others, especially in improving war surgery, lLarrey was well trained in medical 
military matters, serving fifty-three (53) years in the Army. He was wounded 
three times and participated in sixty battles, and over four hundred military 
engagements. Napoleon did not seem to learn mich regarding the value of caring 
for the sick and wounded - sanitation had no appeal to him -- he did, however, 
approve of flying ambulances to boost the morale of his troops. 


Pe ea ee 
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In 1780 our first army regulations were written and published by iajor 
General de Stueben. They contained a chapter relating to the care and treatment 
of the sick and wounded, 


The failure of Napoleon's Invasion of Russia in 1812 can be traced to the 
epidemic of typhus fever which descimated the ranks of his army. This was, 
undoubtedly, a return of the Black Death of the ifiddle Ages, The Nussian people, 
having been exposed to typhus fever previously, had some immunity and consequent) 
their army did not suffer the same fate as the French, This is an excellent 
example of controllable discase being the dominant factor in the outcome of a 
military campaign. 


OT NL I rE LE Re EEE a es 


Between 1784 and 1812 the strength of our army varied, In 1784 the Medical 
Devartment consisted of one surgeon and four surgeons! mates, There are few 

' records of the army covering those penmurious days and we are sure there was no 

- central medical organization -- no military hospitals —- no rules governing 
sanitation. Our ill fed, ill paid, beggarly soldiers evidently had to secure 
their orm medical attention from civilian sources as best they could. 


y The war of 1812 was noted for its lack of funds available for medical 
purposes, although surgeons did accompany the troops in the campaigns, It 


i demonstrated once again that the care of the sick was. a greater burden to the 

' army than that of the care of the wounded. Contagious discases and wound infec- 
' tions caused more deaths than enemy action, It brought the first obscrvation 

' that hospitals that were kept clean and well ventilated had the least incidence 
' of discase in their patients. 

fy 

a In the 1818 reorganization of the army the Medical Department was estab- 
iished as a staff scction. Dr. JOseph Lovell was appointed the first Surgcon 

is General of the army, This cpochal step provided the keystone of an organization 
_ from which evolved all progress to date mde in American military medicinc. 

- 
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In the iiexican War, Surgeon Gencral Thomas Lawson who had commanded a 
reziment in the Seminole War accompanied General Winfield Scott in the ficld. 
Cre=-third of Scott!s command contractcd yellow fever at Vera Cruz after he had 

discarded the advice to avoid stopping inthe city. As a result that discasec 
yas introduced into The United States, 


Progress was being made gradually as is evidenced by the fact that prior 
to the Civil War Congress had authorized definite army rank for physicians, It 
_ had also provided for hospital stewards snd the position of Brigade Surgeon, 
ym, Female nurses were also authorized for the army at the daily pay of 5,50. 


The army numbered about 15,000 sorely neglected men of all ranks when the 
Civil Wer broke out. It was ill-trained and scattered in small groups over the 
country and obviously was unprepared for the task at hand, ‘To hundred and 
twenty—five thousand soldicrs died from discase and 110,000 from wounds in the 
four years of the Civil War on the Union side alone, Out of this sordid demon- 
stration of medical inefficiency emerged one of the all-time greats of military 
medicine -- Surgeon Jonathan Letterman, He produced a sound and definite system 
for the evacuation and hospitalization of the sick and wounded which has withstood 
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the test of all of our wars since his dayj His scheme provided first aid 
stations on the battlefield, ambulances, field hospitals, and base hospitals, 
all forged into a chain of medical service which is used today, not only in our 
army, but in all others, \ 


The Franco-Prussian War demonstvated on the German side the value of a good 
medical service which was based on Letterman's plan. 


In 1887 Congress authorized a hospital corps of enlisted men which allowed 
Ser the first time the formation of all ledical Department units. In 1891 
~asgeon General Sutherland recorded evident faults in the construction, housing, 
heating, ventilation, and drainage then existing in army facilities, Incidentally, 
it was without avail. It did indicate, however, that sanitation as a weapon for 
disease prevention was urging itself forvard again as an important clement in 
promoting the efficiency of our troopse 


The short Spanish-American War demonstrated once again the well-established 
truth that disease was the greatest single man-killing factor in troops at war, 
In our army of 235,000, 3500 died from typhoid fever alone, vhile only 266 were 
Icilled in action, Public reaction to this event brought about the demand for 
concerted medical cffort to study means for the control of typhoid fever, A 
board of army medical officers found that the disease was spread not only by 
water as had been proven previously, but by personal contact and through the 
medium of the fly as well, This discovery led to the cevelopment of sanitary 
measures to prevent its spread in the future, 


In 1900 Major Walter Reed's Board of liedical Officers discovered that yellow 
fever, then a ravaging scourge in the tropics, was tronsmitted by a particular 
mosquito, In 1903 llajor Gorgas reported that with that knowledge he had been 
able to stamp out the discase in Cuba, This was to gain him fame later in the 
Panama Canal Zone when he successfully accomplished for our engineers working 
conditions that permitted the construction of the Canal, The French enzinecrs 
who had built the Suez Canal and were well-qualified technically were defeated 
in their attempts in Panama because of their cnormous personnel losses from 
yellow fever, This achievement did more to open the eyes of America and the 
world to the importance of preventive medicine than any other single event in 
.odern times, The health, economics, and commerce of the globe had been affected 
oy the application of simple sanitary measures to prevent discase. 


Overshadowed at this time by the work of Gorgas was that of Major Darnali 
of our Corps who had developed a process for purification of water by use of 
Liewid chlorine, This method is still in use throughout the civilized world 
gnd has probably saved more lives than any other single discovery in preventive 
medicines 


Transformation in medicine to a scientific basis was greatly accelerated 
by the davm of the Twentieth Century. 


The era of the prophylactic use of vaccines began with Russell's work on 
typhoid fever in our army. This led to an endless search for other agents to 
secure immunity to discase. 


In 1917 when war came upon us we had for the first ee cor ae oa the . 
knowledge and implements for a scientific approach to the application of military 
medicine on a large scale. A comparison of the results achieved by military 
medicine in World War I with those of our Civil War is mte testimony of the 
ereat progress made in the intervening fifty-five years, However, we still had 
63,000 deaths from disease in contrast to 51,000 deaths from battle casualties 

in World War I, We were most unfortunate in 1917 and 1918 in suffering a 
pandemic of virulent influenza which produced 25,000 of the military discase 
deaths. Smallpox, typhoid fever and tetanus, all potent killers of military 
masses in the past, were effectively brought under control in this war. It was 
cuite evident that even with the great advances made in modern surgical technique 
of that day, which saved many lives and salvaged many more, preventing disease 

in our fighting men was still the major problem of military medicine, The var 
also gave the clinic system as used in the army to civil life ~- the first | 


denonstration that team play in medicine is the most efficicnt. 


With the advent of aviation, new medical problems twrere presmmted in con~ 
. nection with the physiological efficiency of the airman, Since 1918, when the 
: first Board of Mgdical Officers began research in this field, steady progress: 
has been made and is continuing abreast of the technical advances mde in aire 
craft permitting fantastic speed and altitude performances, Today aviation 
9 medicine has become a specialty because of its wide scope and complexity. 


E The post World War I period produced incontrovertible proof to the public 
as well as to our military leaders that military medical facilities had to be 
adopted as a major element of any waremaking machine of the future, and that 
adequate provisions for them, regardless of cost, were imperative if we were 
to succeed in our periodic struggles for national independence, 


4 The achievements in military medicine in World War II need mt little 

: mention here, except to impress you with the cost of that effort in manpower 

3 demandse It took 47,000 physicians, 57,000 nurses and approximately 550,000 

4 enlisted men and other ranks to do the job. The disease rate in World War IT 
dropped to .6 men per thousand per year from 16.5 men per thousand per year in 

i World War I, This was accomplished in spite of the fact that over sixty percent 
of our army was overscas and subjected to every conceivable disease hazard and 
in areas ranging from the aretic to the tropics. There were no deaths fron 
typhoid fever, typhus fever, or tetanus in immunized personnels 


e Our victory over discase was aided mterially by the introduction of DDT, 
the sulfonamides and penicillin, Ovr military experience and developments of 
these great boons to civilization established them as commonplace drugs in 
present day medicine. : 


We can be sure that the public will demand medical standards of this modern 
era in mobilizations of the future so we may as well face the hard facts that 
; from now on adequate facilities for the practice of military medicine in our 
a) arity mst be provided regardless. of their cost in manpower, To fail to do so 
ignores the lessons of the past and to discard the progress which military medicin: 
has made in our arry in the past ninety yearse 


; We can sum up the lessons of this tour through the military medical history 
p of the ages by saying that medical service to armies has developed fron acceptunce 
f the following considerations: 


That it is necessary in order to get the loyal support of combat 
: troops $ 

That it is a legal obligation of the State to each individual who 
serves the State in war3 

That hunanitarianism demands it; 

That it reduces the economic burden of supoorting the mained 
by minimizing disabilities; 

That it assures military cfficiency, 


LISS ION : 


The mission of the Medical Department is laid dowm in army regulations, It 
is simple — the conservation of manporer -—— the preservation of the strength 
of the military forces, 


To accomplish that mission an organization has been established within the 
army, which has authority to process all of the manifold procedures necessary 
to govern the complex and widespread field of military medicine. Lest there be 
any questions in your minds that I prefer or am even suggesting an independent 
status in the army for the lMedical Department separate from overall military 
command, let mc emphasize our absolute belief and acceptance of the soundness 
of the system of cormand which from the beginning of our military history has 
placed full responsibility in the commander alone for all that transpircs, 
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. Our mission can be broken down into three major tasks. First, that of 

} Selecting only the physically fit for service, Second, that of preventing ill 
| ness and injury in service personnel, Third, that of restoring those who become 
Sick or injured speedily to health. In the execution of these tasks certain 

a) ' definite responsibilities and duties have been charged by regulations to the 

| liedical Department. These are: 


cit tas 


Me 


SLIDE —- PHYSICAL EXASINATION. This includes not only the initial physical 

- sxanination given each applicant for admission to all components of the 

; Army of The United States to determine his acceptability, but also the 

Ny periodic examinations all of us mst undergo to establish our continuing 

4 physical fitness for military service, World War IT expericnce resulted 
{ in the adoption of the Physical Profile Service System in the army, which 


So 


is a ready index to those in assignment positions, However, mich nore 
| research is needed in this field to develon yerdsticks to assess mental 
3 stamina, industry, loyalty, devotion to duty, and courage in addition to 
physical fitness. 


SLIDE —- PRESERVATION OF HEALTH, This involves the prevention of disease and 
: injury in service personnel through the application of modern military 

: medicine and includes the control of public health measures in peoples of 
| occupied territory. 


. - a ” ah - o . ° e ° / ° 
SLIDE — CARE OF THE SICK AND WOUNDED. This involves rendering medical, surgical, 
and dental care to the sick and wounded to restore those not permanently 
disabled to duty as speedily as possible while promptly removing those 


4 permanently disabled from the service, It includes the most important 
4 phase of reconditioning which is now a specialty of medicine, 


,' SLIDE — DISROSITION OF THE SICK AND YOUNDED. This entails the establishnent 
i) and operation of a sorting process which insures the retention of the 
effectives within their command while speedily renoving noneffectives 
from a command, who by their presece are a burden to the fighting forces, 


( SLIDE -——- TRiNSFORTATION CF THE SICK AND WOUNDED. This cntails the provision 
| of persomnel and equipment sufficient to transport the sick and wounded 
; once they have come under liedisal Department control, Its requirements 
. encoipass the provisions for all methods of transportation on land, sea, 
‘ ond in the air. : 


‘SLIDE — ADITNISTRATION OF MEDICAL FACILITIES, This includes the functions of 
comand, administration, and operation of all medical units and facilitics 
established for the care, transportation, cond treatment of sick and wounded 
personnel and animals, and in addition, those facilities established for 
the training of Medical Department personnel and units, Prior to World 
War I the training of medical units was frovmed upon by the line, They 
could not understand why they should be trained as such during peace because 
no one was sick or wounded, overlooking the fact that they were training 
the infantry and artillery to shoot ~ at a time when there ves no one to 
shoot. It also includes supervision of the construction, leasing, and 
maintenance of all medical facilities in addition to the preparation of 
estimates for liedical Department appropriations and the control of 
expenditurcs therefrom, 


SLIDE —— REPORTS AND RECCRDS. This involves the preparation and cisposition of 
all records, reports, including photographic and cinematographic productions 
pertaining to the activities of the Medical Department, It also includes 
the compiletion of data for vital statistics, and the preparation of the 
anrual report of The Surgeon Genoral to the Secretary of the Ary. 


SLIDE —- MEDICAL PERSCINEL, This involves the selection, appointment, classifi~ 
cation, assignment, and training of all Medical Department personnel, active | 
and reserves : 


ry 


SLIDE —— VETIRINARY SERVICE. This includes not only the initial examination and 
selection, but also the prevention of disease in and the professional care 
of sick and-injured army animals, Further, it includes the inspection for 
purchase and issue of meats, meat foods and dairy products required by the 
OLny e 


SLIDE —- 1EDICAL SUPPLY. This includes the production or procurenent, the 
storage, issue and maintenance of all medical supplies, and cquipment for 
the aritye 


SLIDE —- RESEARCH: This includes not only the research, experimentation and 
development involved in the production and use of Medical Department supplies 
and equipment, but research also in the various fields of medicine that 
pertain to all possible activities of the medical service under all possible 
conditions of climate and warfare. There are still many unsolved problens 
of the last war in addition to those anticipated for the future. The great 
Lesson learned is the vital necessity for rescarch and development in 
peacetine to prevent the hard vay of learning our deficiencies on the 
battlefield. 


SLIDE —- PLANNING. This involves the preparation and maintenance of plans for 
the mobilization and use of Medical Department personnel and matcricl for 
war or any major emergency. 


SLIDE —— SERVICE TO THS ATR FORCES. Present policy of the National Defense 
- establishment prescribes that the iedical Department of the army continue 
to provide all medical service to the now separate Air Forces. The medical 
problems peculiar to aviation have from the beginning necessitated the 
services of specially trained medical officers who have been attached to 
the .ir Forces for duty. 


What does the atomic era portend for military medicine? While there nay 
be some diversion of opinion concerning the strategic or tactical use of atomic 
missiles and power, there is one fact that is established beyond doubt; that 
being its cffectiveness as a. casualty producer. This fact is just as important 
for you to realize as it is for us in the medical profession, The hunan carnage 
produced by the new man killers, while only slishtly different in character fron 
that produced by high explosive missiles of the past, exceeds in quantity any- 
thing ever previously cxperienced by our army, Not only is it the magnitude of 
the numbers of these casualtics that presents a collossal task foi the medical 
service, but just as important is the fact that they are produced in such lergo 
mumbers instantancously, This demunds that we provide in advance of any attack 
the necessary medical wherewithal, including personnel and facilities, to 
adequately cope with any eventuality at home or in military ventures overseas, 
There is doubt in many minds whether our people in attacks on the homeland, sure 
to come in future total war, will support to the bitter end any military effort 
involving their lives and those of their sons without evident provision for 
medical’ and other relicf for the homeless, the suffering wounded, and the 
maineds The test of our notional moral fibre to withstand the impact of atomic 
warfare at home, when and if it comes, may well result in early and complete 
defeat of our national effort if there is a lack of adequate medical service, 
The effects of mass war psychology must be anticipated, This indicates that 
ecucational measures be developed now and set in motion to counteract mass 
hysteria reactions, If I would leave with you but one thought today, it is 
that one —- as it spells to me the whole future of our country. 


To further complicate the medical future, the advances made in biological 
warfare make it possible that that bothersome agency of pestilence may be added 
to or used separately from atomic weapon attacks on the homeland, 


In time of war one of the most distressing problems confronting commanders 
is the one which deals with the mental health and motivation of their commands, 
Losses of trained combat troops from conditions brought about by so-called 
Nanxiety states" on the battlefield were staggering in World War Ii, and con- 
sequently were often a determining factor in the outcome of battle. ‘lost of 
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these cases were intimately connected with the lack of proper leadership, 

meh has been learned since 1942 about the prevention and treatment of these 
“reactions to military demands waich you will hear about in detail later in this 
series of talks. 


CONCIUSIONS : 


The execution of many of the procedures concerned in the accomplishment of 
the mission of the iiedlcal Department, especially in the field of preventive 
medicine, is in your hands as line officer#y Without proper understanding of 
your responsibilities in this field, rigid attention to details of execution, 
and above all, the prover attitude arid anproach to these problems, you coer 
get the full value of modern military medicine so essential to success in modern 
warfare 


as I see it, there are-foupthings you as future commanders mst learn in 
order to fulfill your parb in thé practice of military medicine in the army. 
First, you mst have some knewktxge of preventive medicine and the mchinery by 
which it works in the army, You mst understand its vital importance to your 
successe Second, you 3zmst develop a sound discipline, devoid of personal 
animosit ULES y pet. beliefs.and schemes, to enforee at all cost the command details 
inherent in the proces@e rss securing health in troops. Third, you. must develop 
full confidence in the ability of your mecical personnel to sont oehh their special 
vechnical skills. Fourth, yen mist develop the qualities of Leadership SO 
essential, as proved by experience, to prevent the mental casualtics in combat 
troops eng noel ‘in wars “eee ; constibute yesponsibilities in the practice of 
vreventive medicine in the army which are outside the realm of the liedical 
Department. 
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You may rest assured that vour ‘ledical Department is cognizant of the 
possibilities of future total war, Already we have made enough progress in our 
research to disvel the development of hystoria and fear in our people of radio- 
activity casualties coincideitt with atomic fission, They constitute but one~ 
fifth of the totel cases, and patently form but a smakl part of the medical 
problem. We have established our requirements to cope medically with the new 
powers and threats of modern total war, and we fecl confident that given the 
means, proper authority, and your support we can accomplish our mission just as 
effectively as we did in World War II. 
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The memory of men going ashore on a Nomiandy beach or approaching a Pacific 
island - Anerican soldiers going into action - is still too vivid to leave any 
doubt as to where wars are finally won or losts As certain as that my be, modern 
warfare is such that influences other than the courage of the men concerned or © 
the ouality of their leadership in combat, act strongly in determining the result, 
Disease and injury, and the quality and kind of nedical care, constitute 1 such 
factor. 

No attempt is made here to determine the relative importance of medicine 
and the other necessary services supplied to combat forces, It is likewise left 
to others - to the professional soldier, the statesman or the historian — to 
state the place of medical matters among activities that involve the whole of a 
population at wars; the production of war materials, the management of econorvic 
stresses, and the maintenance of that fine balance of political and social in- 
torests within a nation and in respect to its allies. Few medical officers woud 
autempt either evaluation; certainly not a civilian physician—soldier whose sex 
vice was linited to the army in the field. The present analysis is confined to 
some of the ways that medical affairs entor into the management of military 
operations and the extent to which they influence the result, Since the ex~ 
perience and the data are wholly of army origin, the consideration of strategic 
and tactical influences of discase will relate only to that part of military 
activities. ilost of the exanples cited are from the European Theater of Operations 
ef World War II, 


RESPONSIBILITY FOR HEALTH. That the maintenance of the health of troops is 
-a function of command is an accepted. part of military theory and so prescribed 
in the regulations of the United States Army. Time was when this meant prin- 
cipally an adequate attention to the care of the sick and wounded, The past 

half century has brought about a greatly broadened interpretation of this obliga- 
tion, to the extent that the prevention of discase now ranks as a coordinate 
AStLVity. 


While modern military medical practice has 2 principal objectives, those of 
medical care and pre’rentive medicine, the organization for provision of these 
services is by no means to be interpreted as consisting of 2 parts. These pri- 
mary interests overlap, and the successful accomplishment of both objectives de-: 
pends upon the extent to which they are integrated into a single practice, which 
recognizes no sharp distinction bctween what is preventive and what is curative 
nedicine.s 


Medical care in military practice has come to involve mich more than the 
simple issue of death or recovery. Increasing attention is directed to the 
davelopment of improved method for the prevention of physical defect after dis— 
ease or injury, and for limitation of the period of disability, Both features 
act toward the welfare of the individual, and from the viewpoint of military 
oncrations are important considerations as they affect available and effective 
manpower. They represent medical care directed toward preventive ends. 


Preventive medicine has likeirise developed far beyond its original intercst 
in the control of the cormunicable diseases and a concern of environmental sani- 
tation, The prevention of disease in general, whether it be communicable or 
non—communicable, is now an established part of the program for prevention, to- 
gether with an interest in the limitation of traumatic and other injurics, In 
MiLLlvuary practice, clinical and preventive medicine have become so nearly equal 
jn emphasis that medical influences in military operations might be approached 
equally well from a consideration of the strategic and tactical influence of 
health, as from the standpoint of diseasc. | 


ADUINISTRATIVE MECHANISIS IN 1 LITARY MEDICINE. Since the responsibility 
for health is a function of command, it follows logically that need exists for 
a command adeouately informed of health activities and health methods, The medi- 
cal officur and the other technical cxperts of the ledical Department charged 
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with health mtters through delegated responsibility, have equal need for an 
appreciation and understanding of military mtters. The failure of a cormander 
to uncerstand and evaluate medical risks can be just as costly as to misjudge 
the fire power of the enemy. A lack of understancing on the part of the phys- 
ician of that fine balance between nilitary necossity and medical losses can 

be similarly inhibitive of the cormon effort which is the succcssful prosecution 

of a canpaicns No rcnote suggestion is advanced in discount of the idecalisn 
hat charactcrizes the practice of medicines that is one of the finest parts of 
the profession, but war is not an iddalistic businesss It becomes necessary at 
times to look upon the health probloms of a corimand from the standpoint of thie 
group, to accept minor losses in order to effect major gains, and to weigh cost 
against military objective. The physician in nilitary practice soon cones to 
appreciate that mich of what he hopos to accomplish depends upon the support, 
the understanding and the aid that comes fron his cormanding officer, The nedi-- 
cal officer rmst be cqunlly cognizant. of the objectives and rcquirecnents of cor: 
mand, for the measure of cormon accomplishment is. generally dctornined by how 
well thoy understand cach others 


These considerations are introduced because they are believed fundanental 
to an understanding of the influences that disease exerts on the conduct of war 
in the field, and to proper interprotation of the health record that results, 
Tiis being the primary purpose of this presentation, rather than the methods and 

rganization involved, a brief consideration of the 3 linos of approach to the 
manazenent of health mattors will suffice. 


Cotmanc is called upon for a good deal more than intelliccnt understanding 


anc dircction of health activitics, There is necd for active participatione 

The good cornmanding officer gives interest and attention to the clothing, cquip- 
ment and general woll—boing of his men, as voll as to the adequacy of their 
training and the state of their military beoring. Gencral Patton was the soldier, 
his prinoar, concern with strategic and tactical matters. Perhaps that was the 
reason for his interest in the program of mtrition sponsored .by the ledical 
Department, nancly, that it fitted so logically into the francwork of his strate~ 


gic and tactical interests. 


The direct responsibility for provision of medical care to the sick and 
wounded falls wholly upon the licdical Department. The claborate provision for 
casualtics in the forward arcas during the war just past has been thoroughly and 
adcgquately described, from battalion aid stations, to collecting and clearing 
Stations and to definitive care of non-transportable cases in ficld hospitals, 
or in sections of ficld hospitals to which awciliary surgical toans were attec.icc, 
The chain of cvacuation o:xtended to evacuation hospitals and back through the 
lines of cormmnicction to the sroat general hospitals, Station hospitals cared 
for the needs of troops of the Commmications Zone and of those of rest and re- 
Scrye arcas; and back of all were the najor facilities of the Zone of the Interior 
for those scriously incapacitated or with disabilitics of long duration. 


i fundamental difference betweon the services directed toward nedical care 
and those of preventive medicine is that successful accomplishnent of the latta 
depends to a far greater cxtent on 2 cooperative effort of all arms and scrviccs. 
The supervision and control of preventive activities is, to be sure, a function 
of the liedical Department and much of the technical service is provided by tha* 
part of the army; the inspection and control of food supplics of animal. origin 
by the Veterinary Corps; and the laboratory scrvices so essential to the nmodorn 

snrogran of prevention, The unit surgeon is the health officer of his organizavion 
and he is aided by the special divisions of preventive medicine which are a par? 
of all major commands. These strictly medical activitics are however only a 
sort of She: ¢noprehonsive progran fur prevention: Th. oxo of Eacineers has 
easvonsibility for the provision of potable water, the disposal. of soware and 
rofuse and othcr activitics which enter into the progva: sor onvizonnertal seni 
tation. The food progren of the arny brings into pley a close ccoperation of 
Medical Depertnent and Quartermastor Corps. The licdical Department is charged 
with the acemiacy of the ration, the Quartermaster Corps proves it to troops 
anc assures its quality. The dcesisn and provision of satis’: .ctury clothing ard 
equipment are other responsibilitics of the Quarteriastor which relate strongly; 
to matters of health, Tho provost larshal finds direct participation in healtna 
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activities by way of the program for control of venereal disease, and the pre- 
vention of accidents. The Chaplain also has a concern with venereal disease 
control, anda still broader interest through matters of psychologic and moral 
well-being which enter so largely into the health of an army, The Special Ser- 
vices Corps was a principal agent in public health education. In summary, preven- 
tive medicine in the army as in civilian practice depends for its success upon a 
commmity effort. It succeeds in its objectives to the extent that the various 
Farms and services are brought into a cormon protram,. 


CIASSES OF MILITARY CASUALTIES, Military casualties are divided into 3 
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categorics, those of battle casualties, non—battle injuries and those the result 
of disease, Discasc is tims set apart from injury as a source of disability, with 
a further distinction of injury as it relates to battle or non-combat origin, 

The separation of the many conditions involved is generally clear-cut, but for 
some the decision is mde arbitrarily. Trench foot contracted by soldicrs in 

the line is classed as a non-hattle injury, although reasons of lesser moment 

have been advanced in claim of combat status, It is likewise evident thet sinilzaz 
events are classified ‘differently according to the circumstances under which i>: 
jury took place. A gunshot wound of the hand incurred accidentally in a training 
area, or contracted anywhere as a self-inflicted wound, is a non—battle injury, 
and distinct from the battle casualty that results through contact with the eneny. 
The definition of terms that follow is from Army Revulations, 


Patients are classified according to the primary cause of initial adrission 
and reported in 1 of 3 categorics of cases: discase, injury, or battle casualty. 
Tn instances of patients suffering from both disease and injury at the time of — 
initial admission, the most serious condition present is taken as the primary cause 
of initial adiission and determines the classification. Patients admitted for 
a battle casualty and a disease or injury are classed as a battle casualty, 


All cases other than those due to injury or battle casualty are classed as 
“disease.” Included among the disease cases are patients suffering from reactions 
to medication other than acute poisoning, patients adiwitted for the seqela of an 
injury incurred prior to entering service, and patients readmitted for the re- 
sults of a traumtism (battle or non—battle) incurred during service. 


he tern "injury" includes traumatisms other than those defined as "battle 
casualty," .The term "“traumtism" refers. to morbid conditions due to external 
causes. It includes acute poisoning, except food poisoning, the results of ex- 
posure to heat, cold and light as well as various types of wounds. 


A battle casualty is a traumatism (wound or injury) which is incurred as a 
direct result of enemy action during combat or otherwise, or is sustained while 
immediately engazed in, going to, or returning from a combat mission, It does 
not include traumatisms occurring on purely trainine flights or missions. 
Peychiatric cases occurring in combat are not reported as battle casualties. 


The measurement of losses from whatever cause is accomplished by computation 
oi rates that relate to 3 principal demographic charactcristics, The first of 
these, mortality, is the expression of the numbcr of deaths from a particular 
cause that occur per unit of population and time, the ordinary unit of population 
being 1000 men and the interval of time 1 yoar, The rates for shorter periods | 
are based on the assumption that the observed frequency would have contimied over 
a year. The mortality rate represents a definite and cortain military loss, 
irrespective of cause, of time or of nature, and is one of the absolute indices 
of the cost of war. 


The morbidity rate expresses the number of persons affected by a given condi- 
tion as determined by vatients admitted to hospital or quarters, in relation to 

the same units of population and time as serve for mortality. liorbidity rates 

as so defined do not represent all persons affected tut only those scriously 

snouch involved to be absent from duty. Nevertheless, these indices of illness 

s employed in military practice are more satisfactorily indicative of the existing 
iituation than is usual in public health or preventive medicine, because reporting 
s particularly good, The interpretation of the significance of any particular 
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Morbidity rate as an influence on tactical and strategical operations depends, 
in the first instance, on the duration of the disability ordiriarily associated 
with the condition; secondly, on the expected fatality; and finally on the 
probability for complete recovery and return to duty. 


The commander of a military organization ordinsrily finds the daily non= 
effective rate the most valuable single index of the health of troops. As the 
term indicates, this is representative of the mumber of men absent from duty by 
reason of discase or injury for each 1000 treop strength per day, The comple- 
mentary valuc shows the proportion available for dutv at any prescribed time, 


NON-EiFECTIVENESS IN THE EUROPSAN THEATER, Experience of the European 
Theater of O,crations in respect to non-ceffectiveness of troops by reason of 
medical disability is shown in icure 1. It is to be noted here that these data 
and all others included in this study are from field records and therefore sub- 
ject to revision and correction whon the inal analysis of individual case records 
1s eventually completed. The provisional data are believed sufficiently re- 
liable to establish relationships and trends. Some are from theater sourcess a 
ereat part were made available by the Division of Medical Records, Office of 
the Surgeon General, United States Army. | 


Discounting the carly part of 1942 when the small troop strength accounted 
for irregularitics in the demonstrated pattern, cach year of the 4 year period 
of World War II saw the high point of non-cffectiveness centcred about tho carly 
months of the calendar yoar and minimal values during the summer, The seasonal 
incidence of upper respiratory infections was the dominating influcnce, Variations 
from year to year were not great until the latter part of 1944 when the values 
for all months incrcased precipitately over the cstablished norm. This was co- 
incident with the begiming of active operations in Continental Europe. 


The division of this particular experionce into the 3 components which 
make up the total non-effective rate (Fige 2) gives ready domonstration of the 
factors involved. The non-cffectiveness rclatec to disease contimed according 
to established pattorn, with rates in 1945 almost identical with those that 
characterized 1944, the year just preceeding the campaign, A significant part cf 
the excess non-cifectiveness came about through a greater frequency of non- 
battle injuries, principally trench foot. The most important variable was that 
of battle casualties, the data of Figure 2 demonstrating clearly that the high 
non-cfiectiveness of the campaign poriod was duc to.that causce 
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Fig. 1, ~- Average daily non-effective rates per 1000 strength, European 
Theater of Operations, UsS. Army, by months, Mcbruary 1942 
to June 1945 inclusivce 
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Piz. 2. - Average daily non-cffoctive rates por 1000 strength, discase, 
nonsLattle injury and battle casualty, European Theater 
of Operations, U. 5S. Army, Jamary 1944 to June 1945 


inclusive. 
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The generalizations to be drawn from this experience are that year in and 
year out the principal cause of non—effcctiveness of troops is disease. The 
losses from non—battle injuries are ordinarily much less, about one~fifth those 
from disease. The non-effectiveness that comes from battle casualties is sub- 
ject to great variation and is wholly related to the nature of operations. The 
impression is not to be left that the cost in battle casualties is unpredictable, 
for the expected losses in a major operation can be computed with an cxactness 
Yivalling that of disease and injury. 


Pe ee oe 


Ae. 


It is noteworthy that the rates for all 3 classes of casualties are suscep- 
bible to irresular fluctuations which can be related with much certainty to 
environmental, seasonal, or other ecologic factors, 


The peaks of excess incidence that mark the behavior of battle casualties 
and non-battle injurics are as outstanding as any introduced into the curve for 
disease through action of an epidemic in the common definition of the term, 


= DISEASE AS A FACTOR IN MILITARY (OFERA TIONS, That disease as a cause of 
death and disability has become a matter of far less significance in the wars 

of the past half-century is a matter of gencral knowledge. It is not so generally 
appreciated thet the changes that have occurred are qualitative as well as 
quentitative. 


The ratio of deaths from disease to deaths from battle casualtics for the 
wors of the 18th and 19th centuries was sometimes as great as 13 to l. A gener— 
aduiy accepted ratio was 4 to 1, as for example, in the Turko-Russian War of 
1577-78 where deaths from disease numbered approximately 80,000 and those from 
battle casualties 20,000, The ratio during the campaign in th: Crimea was even 
greater, with some 70,000 deaths from disease and 7500 from battle casualties 
among the French forces, Essentially two—thirds of the deaths that occurred in 
| the Union Army diring the American Civil War were from discasc, which marked an 
| iiuprovement over the Mexican War of 1846=47 when deaths from di goase outnumbered 
| those from battle casualties 7 to 1, Theo record during the Spanish-American War 
was less satisfactory, with an excess cf deaths from disease over losses in battle 
in the proportion of about 13 to 1, 


Fever deaths from disease than from battle casualtics were noted for the 

first time (Table 1) in the War of 1864 which Denmark waged against Austria and 
Prussiae Both opponents established a ratio of 1 death from discase to 2 for 
casualties of battle. The number of men cngsged in that war was small, com 
minicati.ons between the armies and home countries were good and cnvironmental 
conditions were favorable; and yet this was a remarkable event, a turning point 
in the history of wars, The Franco-Prussian War of 1870-71 was the first major 
wor to see the now ratio mintained, by the German Army with a proportion of 0.86 
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eaths from disease for cach battle casualty. The health record of the German _ 
Army has indeed been consistently good, for of 5 wars, dating from the Danish 
action of 1864 and including World War II, deaths from disease have been less 

shon those from battle casualties with the single exception of the War of 1866 
ind thet was close to parity, The tusso-Jnpancse ilar of 1904, the next great 
flict after the Francb+Prussian War, gave the Japanese forces an opportunity 

| set a new record of 0.37 deaths from disease per battle casunlty. World War I~ 
s the first American cxpericnce in which a similar result was attained, provi- 
ing troops in the active European campaign of 1918 be considered (Fige 6). For 
“the army as a whole and representative of all men under «rms the ratio was still 
in favor of discase (Table 1). World Wor II brought a complete departure from 
‘previous expericnec, and a health record never approached previously in any ware 


age The gains which have been made in recent times in the cost of disease are 

- primarily due to improved control of acute infcctious processes, Not only are 

_ deaths far less frequent in proportion to those at risk, but the incidence of 

- commmicable disease is decidedly less, This has brought significant changes in 

' the qmalitative character of the losses thnt still result from disease as dis- 
tinguished from injury 2nd battle casualtics, Non-commnicable disease has be- 
‘come a far more significant consideration. That the frequency of this class of 

 disadility had a direct relationship to military operations is illustrated by 

the data of Figure 3, 


jae During the time that active combat operations involved only a small propor- 
» tion of American troops in Lurope, those of the Air Force based in Great Britain, 
) the rates for neuropsychiatric disease were fairly stable and at a satisfactory 
| level. For the vhole cxpcricncee, admissions for this cause constituted about 

4 7% of all disease. The influonce of major ficld operations is evident in the 

| vise in frequency that took place in the summer of 1944 when the continent of 

' urope was invaded. The excess incidence was as sharply defined, and inter~ 

| dccted as precipitiously, as that of any epidemic of acute upper respiratory 

| infection or other commnicable disease, In July 1944, about one-fourth of 

@® medical admissions were of this class, .s the pressure of assault operations _ 

' was relieved, the frequency of neuropsychiatric conditions declined as promptly 
» as it had arisen; despite the fact that this was a period of relatively active 
field operations marked by the rush across France and the approach to the German > 
» border, fhe outstanding difference was that this was a conquering army, with ce 
4 rapid and successful advance against an cnemy that offered little rcsistance, Ai 


Table Le - DELTHS FRO]! DISEASE AND DEATHS FROM BATTIE CASUALTIES IN TEE 


a PRINCIPAL WARS OF THE PAST 100 YEARS ce 
—- Deaths 

we ee 
| Wor Disease Battle §_ Digease:Battle’ 
| Wexican War, 1846/7 (United States)eese 10,986 1,549 Tends 

) Crimean Wor, 185456 (French) sseccecssee (70,000 75 500 93381 
| Civil War, 1861-65 (Union Troops)eesesse 186,216 76,216 PH a 
a ‘besish War, 1864 (German) Co ereceereseere 310 738 064221 
a PARA iukie sau wsen eee 820 1,446 Le STs 
German War, 1866 (German)ee. oe oeeeerenre 5g Ad9 4,008 163081 
_ Franco-Prussian War, 1870-71 (German)ees 14,904 7,225 0.8631 
4 ~Russo-Turkish War, 1877-78 « ooo veetoseoes 80,000 a0, 000 4.0031 
_ Sino-Japanese War, 1894-95 (Japanese)eee 15,850 Ly bl 12,09s1 
| Spanish=merican War,1698 (United States) 45795 379 1206521 
_ Philippine Insurrection, 18981902 
a (United States) 4,409 1,036 Ae2bil 
| Boer War, 1899-1901 (British) 1977 6,425 Le77:1 

Var in South-West Africa, 1904-07 (German) 689 802 0,86:1 
| Russo-Japanese War 1904-05 (Japanesc) oeee AL, 802 56,257 0.3731 

“ (Russian, less Port 

Be Neti yavccceweneee, 185830 23,008 068221 

Wo ld War I, 1LOLA-18 (French) eeecceesey ot, 750, 000 92.,'700 

s eaten ie LOOM auld eceenece 155,013 1,531,048 
(United States, all troops)ese 58,119 50,385 


(United States, A.E.FeEurope), 21,314 
Ty 193045 (United States, 


Sa nt te ee 


JN NAL 
A 


JASONDJ Pd JASONDIJFMAMI TA SONDJFUAMI J 
1942 1943 1944 1945 


4 


Fig. 3. - Neuropsychiatric conditions, adinissions to hospitals and quarters, 
European Theater of Opcrations, U.5.irny, rates per 1000 strength 
per annum, by months, July 1942 to dune 1945 inclusive, 


The frequency of neuropsychiatric disease again rose sharply vhen the attack 
was resumed in Novenber; and a second peak of oxeess incidence duplicating that 
of the first was associated with the stubborn active defence action brought abcut 
by che Battle of the Bulge. Thereafter, the rates declined progressively and in 
marked degree, despite the active offonsive action of February, Morch and April, 
when the Rhineland was invaded and the Inncr Reich eventually occupied, The 
ratcs then were little more than during the relatively peaceful days in Great 
Britain before the continental campaign sot under way. 


The changing character of lossos from disease is equally well illustrated 
by the kinds of conditions thet entaved into mortality rates from that cause in 
the European Theater. Considering the entire period of operations, 5 more deaths 
were recorded from alcohol poisoning than from all commnicable processes combined, 
to include not only the usual cpidemic diseases, but all other infectious processes 
such as tuberculosis and the pneumonias, 


By eclther of the 2 principal criteria by which the cffects of discase are 
judged, mortality and morbidity, the commnicable discascs have decreased signi- 
ficantly as a factor of importance in military operations, Qualitatively the 
non—cormmnicable processes have attained a significance out of proportion to 
previous cxpericnec, The cffect that these changes have had on the total losses 
from disease arc illustrated to advantase by an cxamination of the exporicnce of 
the European Theater of Operations during World War II, as compared with the 
dmericon Expeditionary Forces of World Wer I, 


For cach of the 4 years that the European Theater was in existence, discase 
was far and away the most freouent case of admission to hospital or quarters 
(Fige 4)¢- The highest rate was in 1943, the widesproad cpidomic of influonza that 
occurred in the autuim of that roar being the chicf determining factor, The iates 
from year to year showcd little variation, irrespective of whethor the battle vas 
fast or slow, . dircct correlation betwoon the activity of military opcrations 
and the frecaucncy of disease ims lacking. The wumbers of persons affected were 
regularly grcat, since 1 out of 2 soldicrs tended to suffer cach year some dis= 
ability from discasc of sufficient degree to interfere with military duties, The 
regularly occurring annual peak of incidence in late autumn or carly winter 
(Fig. 5) scorves to demonstrate the ovorwhelring importance of acutec upper res— 
piratory infection as the dominant factor in morbidity for this class of disability 


No particular sisnificance attaches to the oxpericnce of the first 2 years 
of the European Theater, The morbidity rates for discase wore in all respects 
satisfactory and the health record good. The striking featurda becomes evident 
im respest to the last 2 years. During the heicht of the campaign, which started 
in the middle of 1944 and ended in the carly summer of 1945, tho morbidity rates 
for discase as judecd by admission to hospital and quarters was at a lower level 
(Pice 5) than at any other time during the war, Provorbially and throughout the 


history of wars this is the time when losses have been great, Granted that many 


eaters ana not report sick during the height of nilitary operations, and 
aed in time of advance, nevertheless the fact that so few were seriously 
disabled by disease is perhaps the clearest. evidence that could be advanced of 
ho progress that has been made in environmental sanitation and in the practice 
Of preventive measures, While disease ranked first among the 3 major catezories 
Of milivary casualtics as a cause of disability, it was the least important as a 
m cause of death. The absolute rate, 0.5 per 1000 strength per yoar, was incon- 
P sequential when compared with death rates for discase in other wears of this 
country, or indeed within the history of warfare. 


The 2 European viars of the United States offer an opportunity for comparison 

of the Sureine trends in cases of death anong nilitary casualtics (Fig. 6). 
Battle casualtics wore the principal cause in bot th instancos, bat disocase drapped 
from a strong second place in 1918 to a good third in World War TI, Deaths fron 
non—battle injurios in the recent war oe eee deaths from disease in a zreater 
hang than deaths fron battle casualtics had oxce:ded discase in World War J, 

Comparing directly deaths fron battle casualtics and disease in the 2 wars, the 
ratio in the European phase of World War I was slightly bettor than 2 to 13 in 
the sccond war about 92 tol, 
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Battle Casualties 
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igs 4. - .dmissions to hospitals and qarters, all couscs, European Theater 
of Operations, U.S..irmy, rates por 1000 strength por annun, 
Fobruary 1942 to Junc 1945 inclusive. 
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1ge 5¢ ~ +11 discases, admissions to hospitals and quarters, European 
Theater of Operations, U.Se.rmy, rates per 1000 strength per 
anmun, by month February 1942 to June 1945 inclusive. 


Losses from battic casualties are difficult to compare because so ich 
depends upon the type of campaign and the development of weapons of war, These 
¢ samipaigns were fought in the same gonerel region and against the same enemy; to 
that extent the comparison is reasonable. ..t any rate, deaths from battle 
casualtics wore proportionately less in World War II than in World Wer TI and it 
is reasonable to interpret that difference as related to improved methods of 
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medical care. Expectedly the active open warfare of the more recent experience 
would lead to a greater proportion of casualties than the static trench warfare 


which characterized so mech of operations in 1918, While the differences in 
death rates from battle casualties during the 2 wars is“hot great, that in re- 
Spect to discase is most striking. The losses in 1942-45 were but a fraction of 
those of the previous experience, essentially oheeforticth. Only in respect to 
non—battle injuries did the death rates of World War II rival those of World 


w Yar It, the rates were almost identical despite the greater hazards associated 


with a more highly mechanizcd warfare, 


The experience thus far presented in respect to the casualtics resulting 
from disease in World War IT have related wholly to the European Theater of 
Operations. The experience for all 9 theators of opcration through June of 1945 
as presented in Table 2, mt carries no suggestion of a conparison of results or 
an attempted measurement of accomplishricnt in these several arcas of military 
activitye It is wholly evident that losses from discase are subject to great 
Variation according to differences in environment, the kinds of risk to which 
Sroops are subjected, the prevailing health hazards, and the prevalence of par- 
ticular communicable diseases. It is, however, a matter of satisfaction that 
where cnvironnental conditions were gimilar and risks comparable, the morbidity 
bates for discase in overseas theatcrs compared favorably with those experienced 
by troops stationed in continental United States, which was 653 per 1000 strength 
per annum. Four theaters actually had better rates, although allowance mst be 
made for the problems associated with recruits in the Zone of the Interior, and 
the greater resistancs of seasoned troops who went overscase 


AEF £76 BET ETO AEF ETO 
Battle Discase Non—Battle 
Casualty Injury 


Fige $e — Causcs of death in orld Wars I and II, troops of the AEF 
(April 1917 to Decenbcar 1918 inclusive) and of the European 
Thoater of Operations (February 1947 to June 1945 inclusive), 
U.S.Army, average rates per 1000 strength per annum. 


The North American Theater had the best morbidity rate for discase of all 
forms, 534 per 1000 strength per year, The European Theater, the largest in 
respect to troop strength, was next. The highest morbidity was experienced by 
troops of the Africa-iliddle Bast Theater, followed closely by those stationed 
in the China-Burna-India arca and in the South-tlest Pacific. The admittedly 
ercatcr hazard of the licditcrrancan arca of Burope as contrasted with northwest = = =| 
Burope is reflected in average annual rates for discase of 849 and 546 per 1000 
Strength per ycare 


The analysis of the component causcs which served to determine these rates, 
and a comparison of oxperience between theators, is beyond the scope co intent 
Or this presentation, The results universally obtained in respect to a particular 
G@iscase long recognized as a peculiar hazard of war, are nevertheless so striking 
as to deserve special mention. In the European Theater of Operations where battle 
Casualties were more nuncrous than in any other theater, both the nortality and 
the vorbidity rates for tetanus were less than among troops stationed in con- | 
tincntal United States, thousands of miles from a ficld of battle. The alnost 
unbelicvably good results, a single case and a single death during the whole | 


) period of operations in Europe, are attributable to the renarkable effectiveness 
ot 


active immnization brought about by tetanus toxoid. No soldicr left hincrica 
Sr OL Nie | 
> P Ae ae Se he ar A 


- without immunization and the greater rates in the Zone of the Interior, of ther 
Selves inconscquentinl, were related to tetanus infection anone recruits before 
immmnization had been accomplished, Thc dotailed circumstances of this 
Pericnce in all theaters of onoration have been presented by Long and Sn 
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rtwell, 


TABIE 2, = ALL DISRASES,' ADLISSIONS 1 HOSPTIT.IS 
CONTINENT. L UNITED STTES ND TEE 


AND QUAR 
TERS OF OFU 


TERS, TOTL ARC, 
on Us Si 


ARI (CASES AND Ry Ts PER L000 STRENGTH TSR INN, BY Yds, 
JANUARY 1942 TO JUNE 1945, INCTUSIVE.) 
To bal ’ 1942 1943 LIAL 
Theater Gases Rate’ Case5 ~~ Rate ‘Gagog Rate Cases Rate’ 
Total Arny 14,120,214 667 2,047,606 671 5,163,760 768 4,550,658 606 
| Continental 
| United States 8,578,265 653 1,699,134 699 3,793,588 739 2,261,800 564 
: Total Overscas 5,541,949 690 348 472 679. 1,370,172 860. 2,288,058. 6a. 
: irica-lii.ddle = 
Kast 123,336 946 7,783 1356 59,073 11.07 42,468 896 
’ vhine=Burme- 
| India 308,806 929 5,951. 1046 45,636 99L 271,716 O77 
» scutes 
f Pacific 1,117,120 926 55,751 £32 2044267 1046 465,289 840 
B Letiterrancan 1,148,934 849 9,618 451 a 619 943 558,051 846 
: Sctuth Ancrica 235,632 676 84,864, 825 325748 684 ie, AAS 540 
id pecttac Occan és 
Bros 626,954 600 72,812 494 239,852 813 221,457 562 
f  dlaska 155,041 571 33,564 668 TL,6L5. 624, 39,766 2478 
: Tur ope 1,735,202. 546 50,881 '700 a2i,078 837 725,437 £9R 
North “norica - 90,663 534 27,248 672 39,285 548 18,226: 232 
(continucd) 
pf 
Theater ‘Cases Rate 
Total srny 25358,190 609 
Continontal United States Saas tho. OFL 
Total Overscas ph A 9 fat oe 
“frica-|Addle Hast theGle 567 
China—Burna-India aepos 70 
SoutInost Paciiic 391,813 1006 
indi torrancan WASGAG 926 
South Jnordlen Ay tbe a88 
Pacific Occan Area 92,834 448 
“Laska 10,096 431 
Tur ope 137,867. $38 
North .meri.ca 5,904, 362 


Sources Jicdicrl Statistics Division, Officc of The 5urgeon Goral, 
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anple of the stratcgic influonce of discasc 
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Rarely docs the practice of epidoniolozy 
The cpiidortic of typhus 
sericon troops in Germany in 1945 constitutes an 
in fielc operations. 


military problon, with the rcsult that plans and an organization for meoting the 


f  situction got under way cs carly os 1941, 
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le eiidab lon at di ftorent tines in the Es drotee course of mili 
vas analyaed in detai ixrrangencents for a cordon : sanitaire along 
with tentative ports ye entry were scot up 3 -yoars before an Aneri. can 
r crossed that river, A sienit Leant change in poe Was incorporated : 
> plan in 1944 when the value of the nowly developed insecticide DDT becane 
v , Unit resvonsibility for cortrol measures in the aubredees area, of 
n flu icc Was recognized as the fundanontal approach. Provision was nade at 
‘and arity echelons for teams trained in dhagnostic and inaoak control. : 
lures to nah the necessary aid and censultation to mit surgconss Tho _ 
; pao erotton of the cordon sanitaire was mde the responsi bility of tho : 


‘Typhus was found in Gerrany in Maxch 1945 as anticipated, in all a , total 
000 cases, The nunber of pie hn infections was surprisingly LCWe the 
seal was clirninated within 3 nonths, During this tine only 3 Anericsn soldic e 
ae 2 of then phys ieians cngazed in typhus control, The re- 
S vhat took place in 1918, although at hab tine material prope 
Ss had alre aay ‘gan made in knowlcdge of th is eniide: mic discase and in measures: 
wr its control. More than 5,000,000 persons hed typhus fever in Russia alone | 
d deaths have been estinated 2t 2,000,000; in Serbia essentially one-fifth 
the population was involved in the ope lexwie, with 150,000 deaths in a 6 nonth 
iod of 1915, The votentialitics for a sinilar major epidemic in 1945 were 
) great, for the existing circumstances were not dissinilar from thoge 
ho @ifferenes in rosult was deterzince by the acvances in technical © 
: hat had taken place within reccnt yoars, and the new neasures for 
trol that were provided, It devended upon careful planning at staf ‘levels, | 
loquate provision of supplics, organizetion of the svoctal United Ste ave or 
chen Typhus beable sion, and finally the thorough mobilization of the field 
s who did the vork of control, Fron a strategical standpoint, 
cause among military porsomnel were negligiblo, Not a 
ngle Pageth occurred eeuot a discase Rantala as one of the egrcat pe 
ren, end charactcrized by « notably hich fatality, Still more important we 
e absence of any inter furonee with Litany operations at a critical time in 
s} a acta ar ne ae ead ticveaneeen no relaemunas an tosbes iteclt 2 


f  iaria.in the Southivost Pacific constituted 4 atte atoegic problem of equal in 
ortance to that of typhus fover in “urope, Advance planning had likowise been 
concerned with the provision of naleria control supplics, the devolo) ns of 
ic nod, and tho training of personnel to combat this cormmnicable disease, The 


opel of screed in that  beaahaglh wore ph baancd wah shippine difficulties 


one via var ious classos ‘a supplics pinta at horas of cebarkation, Tho 
oice was mde with th result that troops taking part in the carly canpaigns , 
iin the Solomons and in Now Guinca were without sufficient malaria control sup lie sg 
it nd lacked specially trained control organizations, The casualtios from milaria 
7 In tho South Pacific jArca the attack rate for milarin reached 696 per 
In the Southwest Pacific Theater the attack rate 
Pour anordicen ech oa ger ian Divisions werc 
At one tine nore than 30% of 
Sout hyes b Pa ci. Pho Bisa oie were occupied by nalarial. patients: 
sequently the si Oe a ne mrcotly, survey and control units were 
i@ned to ficld control, the nocessery supplics were shipped and strong enphasi 
28 placed by cormnd on Ma e inprovencnt of inlaria discipline among troops. Re ; 
Morbidity rate for malaria declined steadily during the latter half of 19439 and — 
‘944A, so that by 1945 Bee attack rate was less than 40 cases per 1000 troop .- 
mgth per yoar in the better arcas, The extent of the problen is indicated » 
5 of 800,000 man days from mlaria in the Southwest Pacific Theater in 
Deka. constituting 2. fourth of the lesscs from all discascs The prop ortion 
ee bo ai An L9443 and the old ratio of greater losses fron disor .S5C than 
es again returned to the nore favornble circunstance which ~ 
6S “nodern worfarce The strategic problen was not, but after avoLde sble 


“The principle in oe a problem where the influence of discase is involved, 
oe | ques: tion of how many effectives can be maintained in the linc. Medical 

wea pens and nedical supplics nay be as important a consideration as the number ay 
- of troops made available or the basic military supplics of ammunition, retions ek 
_ and motor fucl. Pot: 


NON-BATTL® INJURY 1S 2. STRATEGIC 2.ND TACTICAL INIFIURENCS,. The experience 

| of the European Theater of Gperations may be taken in illustration of the regu- 
larity with which losses fron this class of military casualty occur. Irrespec~ 

h) Give of whether operations relate to 2 tine of training or to an active campaign = | 
- in the field, the number of nen lost by reason of non—battle injuries is subject . 

| to little varistion (Fige 7). The rate for the year 1944 was actually the best | 
of the 4 ycars despite the autumn campaign in France and appreciable losses in 

the last 2 months of thet year fron trench foot, a major item in the category 

| of non-battle injury. The excess rate for 1SL5. was almost wholly of that origin | 

» and yet the rate for the year was not greatly in excess of the first training 

> year of 1942, 


The attack rate for disease was ymch sreater than that for non-battle in- 
cury, varying from a ratio of $ to 1 in the most unfavorable year to a relation- 
ship of 5 to 1 under the most favorable conditions (Fig. 4). The difference 
' between the 2 conditions is less marked when judged on the ba sis of tho ro sulting Ss 
ee ee wens, since the period of disability fron injury is longer than that ek 


for discase (Fig. 2). 


3 ZA 
- t (! a eit 
ae 1943. 194A 1945 aa 
Fige 7e ~ Non-battle injuries, admissions to hospitals and quartors, a 
European Theater of Oporations, U.5..imy, rates per 1000 eet 
strength per annun, February 1942 to dune 1945 inclusive. a 


Bh st A comparison of norbidity rates for non-battle injury in the several theaters A 
Prof operetion shows a variation in experience considerably less mrked than for cee 
| disease (Table 3). Without exception, casualties from non-battle injury were Bet 
' more frequcnt in theaters of operation than in continentel United States, since ce 
' no theater approached the average rate of 75 per 1000 strength per year cstab- a 


) aashed by troops of the Zone of the Interior, The influence of environment on 
» ‘the record attained was strongly evident. The Alaskan Theater with 1 of the best 

tases for discase had the highest rate for non-battle injurics, sand convorsely 

_ the China—Burma-India Theater, with a rate of 929 por 1000 por year for disease, 

had the admirable record of 95 for non—battle injurics, gain it is to be cm vial 

» phasized that no direct comparison between theaters ez ee be made on the basis of aa 
these crude rates because environrontal and tactical conditions varied groatlye 

' the inportant consideration is that these ave in large part preventable conditions, 
‘and the rate under a given sct of conditions can be influcneed by the extent to 

“which preventive measures arc applicd. The important component conditions of 

motor accidents and trench foot are decidedly in point, 


ia Trench foot in ittu, in Cassino and in the European Theater was a strategic ca 
“problem of preventive medicine, The condition is an accompaninent of canpaigns 
in wet cold climates, In a givm week, in November 1944, 3000 cases occurred mit 
‘in, a sing ‘lo field ornye In the months that followed, all combat troops of the ‘ai 
pean ‘theater were involved in variring dogroc, Picld control was strickly an 79) 


poecic “bovanee Attack rates were shown to bear « definite relationship il 


of daciaod rete aca were the pethods of Bat SET: of pe GT, 
was by no means uniforne Certain : aries , divisions, reginents and 
ttalions suffered aida aonb a hsectinda te with nei¢ shbart ae units opera: 
| Riflemen were affected beyond 
“othor: esonpations?. arny aTOUDS, or nore than 90% of cases in this importa 
oraponc bt of the ground forces, The importance of this clreumstance becones 
ent when tre nslatod into terns of effective combat strength, 1 loss of 15, 
trench foot is seemingly the equivalent of 1 division and yet with 4000 
1 to a division and 90% of the casualties within that group, the actual 
s 4 effective fichtinz divisions, The contributing causes of the conditi 
/cobbatpad Meaenate fron place to place and ae tine to timo, The prined 
evident - an ws goa ah "Le analysis of cause and offeahs 
he ak circunstancose 


nae 3e - NON-BATTIZ INJURT%S, .DISSIONS TO HOSPITALS AND QUARTERS, | 
TOTAL ARMY, CONTI INTL UNTTRD ST.THS, .ND THE..TERS OF OPER ICNo | 
U.S RY (CSUS AND RATES PER 1000 STRENGTH, PER ANNU, BY YE‘RS,” 
JA NUL RY L9OL2 TO JUNE LOA hy IN CIUSLVE) ye 


Total 1942 1943 

%ases ‘Rate’ Cascs Rate’ Cases Rate’ 
19215342 ~ OL 294,288 96 624,849 93 
987,163 75 230,366 91 412,655 80 
934,179 116 63,922 212,194 133 

vay 7 ees oe meme cal: 20,852 

166,758 138 11,963 33,317 

Litorr 179,581 133 2,040 643075 

oe. 25,200. 125 é, 330 9,747 

.ca-iiddlo East a A (8 as bs 928 1 7,469 

: 111,366 107 15,379 33, 590 

35,215 105 6,009 tio (26,297 

BL, 5a: OS 460 3,893 

o2,000 93 Deo | 


(continued) 
oe | 1944, 

“ Theater | Cascs ate’ “asos 
Total srny 666, 209 335,996 
«Continental United States , 270, 536 73,606 

_ Total Overseas 395,673 262, 3390 

- Alaska 10, 558 7 2, 312 

_ Southwest Pacific 775046 1d 432 

- Mediterrancan 91,063 22,403 
ie 7 (North Amorica 4065 — 1,018 
 Africa-it.ddle East 43712 1, 570 

» Pacific Ocean Area 43 5648 18,749 
‘European | 13, 201. 157,724 
 China-Burna~Indie Dogoeo 2 9G. ASO9 
South Ancrica 53995 70 25379 


liedical Statistics Division, Office of The Surgeon Gencral, 
Var Departrent, peat. DeCe 


- Source: 


Dist ecic wroblert and 3 Wieck she Leaky were beyond pe lautated risk « or i 
130: oe ee ae The invasion of the Japanese mainland route have one 


Ss Dy, 


- of a plan which included the chief considerations of clothing and supplies, 
education of the individual soldier, the organization of special trench foot 
control units, and the administrative action of command, “hat was done never 
' came to test, for hostilities ended before Japan was invaded, It behooves any 
_ future planing group concerned with a campaign in wet cold climates to review 
» that plan. 
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Fig. 8. - Cold injury in an infantry division, fremency of cases by 
type of military operation, temperature (°F,) and 
precipitation in inches, 
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Pte which not the haat imor “tant of many mpl funee 
ore ae of life and the cate ae 


s technical staff, fae thew tary. his medical of fess, 
assure your success, but it will be justified if 
stimulated, if cca obtain a gonera L SORE. of the cael | 
i bilities taeived, the 
'we suggest to you the means eyablests and vis hate: by which you can pre= = 
ourself for the job. Remember two important requirements ~ always be 
sure you can justify your actions. 


aioe: amon? faint or pe ee i ee 
tome or i sevcad 3 in the presence of a public onemy. We should consider a | 
things you will wart to know, ue 
The civil or commnity public health and military public health can be 
ated with difficulty, if at all. Our ‘Army is alia avs a part of the commnit 
lich it is operating, whether the commnity is our owm population or some © 
over the world, The .irmy seldom lives or ee tions separately from a 
ian community « You will understand that the vhysical, mental, and spir jtual 
“up of the Army develops from the samo comm idee even as physictn Wis Ande 
dlains of the army influence these factors among the troops, but let us brics 
on some of the reasons why the physician can aid you in health affairs so. 
. rrp physicians have remaincd mch longer in civilian existence and undur 
ian influence than you in the military business who were brought under 
‘tary guidance and teaching relatively early in adult life, and by necessity 
nue there. 7a 


Doctors sissies d their education outside of the Army and will continue th 
contact with their civilian confrercs throughout their 
No one can become a physician in this country oxccpt by 
1s eae a purcly civilian medical school, All Army medical officers have 
through the same education as civilion physicians, and medical officers 
nue to develop their medical specialties and qualify themselves in all fic 
of medicine by the same procedures as required for ‘the finest elvilian specialis 
Army medical officer is always serving 1 military commander as a technical | 
or and shania vig gerbes Laas ba haa Gh health official is serving the 
80 long as ne Medical ee 7 in 


Sat al iiss: to eli vieasl the “health of tho arny ap the eivdldan ‘conmmnsty, 
» reletionships offcr perhans the closest tie you may develop between Army 
.cors and civilian counterparts. 


oa responsibility to the military or civilian commmity for the results _ 
ts ee the mh litvery conn, nder an an ue civilian cap meek pai c 


Civil affairs experiences may devcolop so gradually that officers are unaware 
ef achieverents just as important tc a world community as their outstanding 
miitars successes. Although the Panama Canal was a singlé military nchieverene 
Genera) Gocthals, as a cadet like you, could not have foreseen the effects of 
his engzineering upon future civilian health over the world, or his name firnly 
established along with oa conquerors of yellow fever, Could General 
Pershing 's military successes alone in France have had as rmch influence upon 
the world as the civil SR iotant ak during and after World War I? We surely 
would be unable to believe now that the combat successes achieved under Genera: 
Fisenhower's command had any more ultimate importance than his civil affairs and 
military eovernment functions. He considered them suf “ficiently oe nt to 
implement them under an Assistant Chicf of Staff (G-5), Civil .ffairs Division 
in his general staff, along with the convcntional four prewar Gts. The health 
of the Allied Expeditionary Force and the oivil populations of the liberated 
countries, of the displaced persons, ond of Germany, was so much one community 
problem it has influenced major intornational policies ever since, and major 
economic, social and other factors at home and abroad. 


No cormander cen overlook his responsibility with respect to the civil 


public health when he considers recent military history Cty filian sources for 
typhoid fever in the Spanish-American seal and Garten. in World War I taught us 
that, Civilian malaria attacked British forces in the Holy Land and would have 


“delayed, if not denicd, Allenby's success if the enemy could have withstood 
‘him just a few days longer. 


The civil public health in the Pacific in World War II demanded full com 
maid recomnition before sources for malaria and dysentcries could be suppressed 
and military operations could vrocecd elecessritis, 


What are some of the health services concerned? For convenience we can say 
that functionel services in the Unite 4 states are administered in four conven- 
tional groups: 


te Preventive services generally by health departments, operating 
under state sanitary ccdes. 
 @e Curative services by professional ministration, rendered under 
state laws of licensure and control of practice, in conjunction with governnon. 
or non-government hospitals and other plant facilities which my or may not bo 
licensed and controlled by law, with all influenced usually to a marked degree 
oy professional ethics and state and local professional societies. 


. 


3. Restorative (rchabilitative) services by zovermmental, voluntary 
and private, profit or non-profit agencies, controlled to variable extent by 
state laws. 


4e Promotive services, develoned to a limited degree in this country 
by state and other agencies and devoted to naintaining or improving existing 
heaith through such additional means as housing, sanitation, recreational and 
educational facilities, and others. 


What about authority? The Constitution of the United States makes no 
Specific mention of health. We should stress that the fourth and fifth of s 
porposes stated in the preamble includc "provice for the corimon defense, promote 
the general welfare," snd there is a later provision that the Congress shall 
have the power to "provide for the corion defense and general welfare of the 
United States." In keeping with the x Anendnent, responsibility and authority 
of legisl-tion to provide for the civil health are reserved to the respective 
states. Only a few State constitutions make reference to the public health; 50, 
the civilian application of constitutional authority is by means of legislation, 
regulation and administrative directive by executives of federal, state and 
Local governments. 


What about civilian responsibility for civil health? The United States 


Public Health Service has one positively stated responsibility, the oh phar 
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\ 


oS 


ais 
ve 


of interstate spread of disease. All other responsibility rests within the 


Civilian administrations of the States, 


Although elaboration upon detailed legal authority and responsibility of 
the military for civil administration mst be left to others, we should discuss 
certain mattors and situations in which military responsibility for civil public 


® health is recognized, The nature of the military responsibility, as well as the 


atoitude of the nilitary, depends upon the volicies established by the civil 
government for which the commander conducts the military operations. At hone, 
authority is derived from civil laws, full accomtability for the administration 
Of which is assumed by the nilitary commander along with that for administration 
of the military laws whenever he takes over direction or control of the civil 
adainistration. Abroad authority is derived solely from the fact of nilitary 
occupation and not necessarily by conquering the country occupied. So long as 
ths country or territory is eccupicd, the military commander has supreme authority, 
hence assuming the governrental duty of providing adequate health. But, wo mst 
repeat, the level of adeq.acy will be controlled by the policy of our government 
While it is applied to the commnity occupied by the military commander, It muy 
extend from no aic to all-out pro-vrision of complete health services. The mili- 
tary governor may be Limited to provision of no aid whatsoever to the occupicd 
commnity, except to prevent disease or unrest which might be a menace to our 
OWN troops or to the objectives of the occupation, We heve time for one clear 
cxample to show that military responsibility for the civil health involves also 
judicious recomendations to the governricnt so policy may be established, You 
Will appreciate the distinction between the military responsitility for the civil 
health as influenced bry one food policy of our government towerds the Germans in 
1945 and that of today. The earlicr policy permitted physiological survival, 
while the current one provides food to obtain work from the people in rehabili- 
tating thensclves. 


In developing a civil health provram the militam mst have a clear and 
exact conccpt of both short and lons+term policy. They mst know cxactly what 
a6 desired of the civilim population in the way of political coopcratims, as 
mi¢ll as the production of essential goods, Iet us go back to censider the food 
program. Along with all other health programs we mst consider the physiclogicst 
Pequirenents of the individual in the job he is expected to perform, Just as 
important, it must consider also the posychological requirements. Foods and catine 
habits vary in their psychological value and may bear little relationship to 
DiysLolczical requirements, If cooperation of a civil population is cssontial 
tO winning a war or a peace, these factors cannot be ignored. The commande: mu 


eh 


well call upon ae medical staff officer qualified to aid him in such vroblens, 


Without any effort at presenting extensive medical details, we should nentiion 
Verlous circumstances under which civil public health becomes a nilitery re- 
Sponsibility ond list some examples, first at home, and then abroad. 


"Military aid to civil authorities" is a process by which troops are uscd 
t© aid in the reestablishment of orderly civil acministration without proclamation 
of mertial law. While such employment of troops at home is strictly prescribed 
by law, the licdical Departrent. is authorized tc treat cmerzeney civilian cases 
So prevent loss of life or undue suffering, In general, the protection of life 
and maintenance of law and order within the territorial jurisdiction of any State 
are the primary responsibility of the State and Local authorities, Intervention 
with federal troops will take place only 


le After state and local authorities have utilized all of their om 
forees and are unable to control the situation, or 

2. ‘hen the situation is beyond the capabilities of state or local 
authorities, or 


s 


3. When state and local awthorities will not take appropriate action, c 
4e Under the provisions of certain statutes. | 


3 2 | 


=e oe 


hese Ovi \ ad ‘ ss Ae Kiet \ nt dts ek: . 


intervention with Fedoral %ro00n8 
the Arey hes gencrall; or specified ky 


v9 ases of Bata necessit: 
e place only when the Dopartnont 0: 


Ts 
a 
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iweasc of suff ‘ielontly dangerous public calamit:- disrupting normal govern- 
“mental process or cquivelent ererrency which could not safely await action hy 
Sthe Department of the Arit, an officer of the Army may tako such action before 
Heecoipy of instructions as the circumstances of the case reasonably justify, 

~ (1) His action may neod to be prompt and vigorous, brit should be for preservation 
enor order and wrotection of life and property until proper instructions may bo 

© srociurcd Bebe his carliest possible report to the Dor partnent of the Amare 
Convrol, rosponsibility and aubhor’ ity 2 imrolved in nilitary aid to civil authori- 
tics aaply to ceed as well as other administration of civil laws, Reasonable 
necoss as is the noasure of the nilitary cor ander t's authority. : 


Ore torn of military aid to civil authority in which the Arrer has been 


responsible throughout our history is in dise stor Folter,: “in disn stors or 
cata istrophics, confidence in the military has always been manifcst, While tho 
Pemploynent of any part of the Army by state or local authority for the exceuticn 


Of ordinary civil laws is forbidden by act of Convress (2) and disaster relief 
“cGamot be undertaken by the Army without specific sabvalageekls of Conerass, Arny 
Regulations direct the Army corumnder to usc, solely under his command, an 
military porsonnel and re dit tary supplics in the nifon ted area, with the excoguten 
of the National Guard and militery supplics and equdonient under the control of 

the governor of the State or paki to prevent starvation and oxtrene sufrftcrim. 
Your will doubtless be impressed with the Latitude sivon the commnder hore ae ua 
So many a ncess Ho may mdertake such measurcs as-he deons necessar’, provided 
me only that local resources arc clearly inadequate and supplics are issued only 
afbor thezr need is confirmed by the Hed Gross, which agency is charged by 
Congressional Charter with disaster relicf. 


a The President is ‘authorized by statutes to enploy, in his discretion, the 
Poomtiteary forces for enforcing custons and hualth laws (3) and quarantine and 
Peelth las. (4) 


“At hone the most conplete nilitary ros ponsibility for civil ‘health would 
Bb Oxist under ter tial meee or military governnent, Mar’ bial rule e, also termod "nor sial 
me) dat, is the tinporary zovern: ont of the civil popiletion through the military 
Besrorcos as necessity nes ‘romire in donestic Pa a Tt will not be proclaimed 
moaoucep. by oxpres direction of the President.(5) Military government is suprome 
S teuvnori Gy oxcreised by an armed occupying foree over the lands, propertics and 
P inhebitants of an oneriy, allicd, or domestic territory, whon ocmmpicd by force 
—) or agreement and substituting its authority for that of tho previous governnent, 
fine control by the cccupyine force is linitod only by tho rules of international 
law and established custons of wor, (6) 


Z 69) pe 


a Viellineton is reported to have said to the House of Lords that nartial day 
Bas not law at o11, but is norely the will of tho corrander of an arned VOreeg 

m Civil authority being ineffective, the governmont controls the civil population 

» Washout authority of written law, as nocessity may retire. Martial law is proper 
© Only when the laws of the I-nd cannot be duly enforced and rmst be torminated 

Bo wicn tho cuorgency is passcd, (7) In nerti. al law, there is no ovidence that the 
Setititary commander's responsibility and euthority for civil health administration 
ere Limnted, oxcept by necessity, which is actual and presant, for the safcoty of 
the Army and socicty. 


4 / Among the available examples of martial law two are quite interos Soins, that 
ot General. Jackson in 1814 st Now Orleans, and that of. the aot commander in Oahu 
m7 December 1941. No health incidents have becn found by ne in the forr AC y mat 

: y the Commnding General of the Hawaiian Departiucnt minteined control of all civil 
piunevions to March 1943, when cortain civil functions, including public health, 
Mere rewmrned to the civil governrent, Large increases of troons and civilian 
onLoyces, all in intimate contact with local civilians, ercated such extensive 
health problens as to be beyond the capacity of the Territorial Board of Health. 
The Army had to assist in sanitation matters for. this micretory, exvanded pom- 

| lation, Cig clean-up of Honolulu by civilians (8), control rats ond insects, 
st and garbage disposal problems, and heavily fined civilian 

in provost courts. 
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3 tee n ae one al a baat i yk a pois fron eat 
st aie goverment. The subjccts of military; goverrnmont are the belligerent 
i her inhabitants of invaded and occupicd enemy territory, foreign or civil,. 
ce the occasion is wor, end the ficld of zovernnent. is the onomy torritory. The 
subjects of martial lav are fellow citizens or inhabitants not thensclves 
“bellicercnt or le'ztal enemies , the occdsi.on.is public exigency in peace or war, 
-and the ficle of governront is that circumscribed part of ou own country in- 
“volvode in the exigency. In military covernment the coumander of the occupying 
Seerees is sunject only to the laws of war and instructions to hin from his home 
BeOVerent, As 1 result hoe must prescribe such health adninistration, measuros 
ne activities as he deems nroner, The health laws of the enerry moy be ado, pted, 
merenacd or abrocated at will, ‘egueanael or wholly. Mach of this was done in 

| Germany in on 2945, In rert ial’ de ty, the local laws still apply, but temporarily 


rie 


administor the local eae health functions one for the variod necessary 
to ree Etablish the capability of local civil offi.cials for that adninistration, 
Meatecr and cnlisted persomel are subject to civil courts in actions for danages 


fen oe 28 criminal proceedings even in martial law, 


Pie seiready defincd it - complete military resvonsibility for all civilian health 


ee sery.e2s exists under concitions of most oocupats ons of foreien arcas, 9 lf our 


a » forces occupy portions of an allicd country, as in 1942-44 in the British Isles, 
m «responsibility and author Lty remain entirely ake ne allied civil adninistra- 

4 tion, but our orale ry must support and collaborate with that administration -to 
i che utmost. liowevor, if forces othorwise occupy foreign territory there are 

h. Several bapslbilitic 9 deserving our attention. 

a Our domestic experience of military gevernment by a forcign cnemr is limited 


mo uo that by the British in Bo: ston, New York and rhiledelphia in the Revolutionary 
fe war days and Castinc, Vainc, in 1814. Our social vattern in those days presented 
. Mo special health problems which were solved by the mi Libary. liilitary government 
of ‘our orm popul “tion by our own commnd occurred in Tennessee, Louisiana and 
Texas 1 when those commnitics, for 2 time, constituted a public enemy by reb: Liltion. 
oe con, J have seen no evidence that the military government had peculiar health 


mis SLons. 


Occupation may anticipate retention end ultimate annexation, Examples in 
eur history have been ew Voxico ané California, atter the liexican War and Porto 
Mico acter tie Spanish-American Var, futhority here mey not exist for mexcLimum 
development of health servicos, but should be 2 goal from the carlicst occupatlone 


ae Occupction mir anticipate permanent sc parabi. on of the occupied arca of 

©? its former vossessor with a view to its frecdom to stand alone as soon 2s v0ssible, 
hm cemplos have been Cuba and the Philivopincs after tho Spanish-American hae and 

) the Philippines and Korea after World Var th Hore the military responsibility 
would be for maxcimm developamt of civilian health services as necessary to 

, protcet our owm occupying forces a vo the extent possible for the civilian 

» adainistretion to develop for the ponulation, 


Occupation may anticipate neither retention 2s our om, nor scparation from 
») 20S Om administration, as soon as the motive for ocmupntion has been achieved. 
eee world war IT a torm of “liberation” was applied to one type of friendly nation 
"S80 OcGcupicc Where the occupation forccd out the cnemy, gave our forees 2. friendly 
“base for continuing ovurations against | the chemy, but at the same time assured 
Mastimum support practicable towards re-osta lishing the nations! ov adrinistra- 
tions at the carlicst possible time,. Our forces had normally departed before 
'tois type of nation could become a participating ally. Examples in 1944-45 were 
‘Frenee, Belzium, Netherlands, Denmark and Norway, and in 1945-46 the Philippine 
Commonwealth. There is a second type of nation which may be occupicd without 
‘wetention by us or separation from its former possessor 2s a goal but for some 
other motive. Examples are Mexico in 1846-47, Germany in 1918, Germany and Japan 
7am 1945. In the liberated countrics military responsibility for health affairs 
"mes eomplcte during the occupntion, but the entire period was characterizod by 
‘re-cstablishinz and supporting the civil administrations and prompt resumption 
“Of direction of their own civil affairs, in the enemy countries, also, military 


2 


cannot be enforcod by Local governmental machinery so the | uLvbary CO} wander: woulée 


et us consider occupation 2nd militery zovernment. (9), (10), (lla ee have | 


_ to the maximum possible, so long as all. directives of the military governor have 


ane nmcnt teams set up for thoater operations day ine and aftcr combate 


' for easualtics, resulting directly or indirectly from the attack duc to: 


ility for c health affaire wos ces fore, however, there hos 


} oss support fo the evil odninistra tions. 


ho new civil adwinis tration has been permitted to develop its health sorviee 


d compliances There was no menace to the health of the occupying forces, and! 
a erence with or endangering of the military sovernment in its acbig tl deam 
a The military governor of a foreizn occupicd arca will be ex -pectod to comply 
with xisting directives to jmplemont his mission by employmont of military : 
Tho health missions are: 
Je Control, prevention, and treatment of discasc. 
Ae xehabilitation end suporvision of hospitals, 
3 Furnishing of medical and sanitary supplics,. 
Ae Protection of food and wator supplics, 
5. Disposal of sewage and waste, 
6, Arrangements for the treatment and cvacuation of vounded civilians. 


7e Fromigation of such other medical and sanitary measures as are 


deemed necessary. 


The last stated shows the limitless health responsibility involved in 


military government, Teblcs of Organization and Eqnipmont prescribe the military 
wv & oO he C7 


government units with which the conmander is expected to accomplish the health 
IMLSSILONS » 


vy 


Let us repeat that a military commnder has extremely wide ls sais G. fin 


S military government, and in disaster roLic?, bit his rvesponsibilitics are 
Peorresponiingly ercat and he is governed by cxisting civil laws in administration 
) by martial law, The critical conditions found after major disas stor, aftor our 
“Jnvasion and occupation of cnemy torritory which has been attacked by us, or if 
‘our population has been attacked by any enemy dictates the necd for the greatest 


possible wmderstanding of these responsibilitics. 


Vhat would be the militery responsibilities for health in oe cur population 
were attacked by the enemy? The answer cannobl be given clearly ot this time, but 
Ofiice of Civil Defense Planning, cstnblished by the Scerctary of Defense, 


hee, pereh 1948, is considering the extent to which civilian defense activities 
Pehadla be performed by regular and resorve military forces. If Federal or State 


martial law werc invoked, the problem would be more cay defined, Put that 
“would be contrary to 2 conclusion stated in the Report of the iar Doepartront 
Civil. Defense Board (12) that civil defense problems are not appropriately military 


responsibilities, Pending final detormination of responsibilities for health 


) Services, our cxporicnce in Hawaii in 1941 indicatos that if a commmnity were 
®  ettacked by an cnemy, military RES POOR EAE her in the form of mrtial law might 
ee aumocdiately exist for: 


le Increase of the usually reauired public health services, 
2» increase of the required therapeutic scrvices. 


3, Evacuation, hospitalization and medical and surgical care required 


‘ 


Lxplosive effects 
Burns 

Chemical cffocts 
Radiological cffects 


Denage oh: etn entiation: fock Lit ies or ee of +3 
oo senitation problems. | 
be Increased incidence of diseases. Ce 

Ce Reduced availability of food or divinl: or thoir excessive 

e =posure to bacterial, chemical or radiological aeonts. 


i will egree that civil defense alone could prescnt problems to the com- 
which would dernd the most resourceful and ingenious administration, There 
militery means of personnol. » units, cavipment or transport | curren’ o Ly ‘Onn 


table or prescribed for such purpose. 


» 


: the foregoing has presented some concepts of military rospanea el Lit, 
Civil public health, The public health, which vas defined, was showm to be: at ae 
ity affair involving both civilians and mil. Peau y forces, and its groat Ge | ae 
co to the nilitery command was stressed. The civilien res: ponsibility and. «suse 
rity for administering public health were presented. Conditions and situations: ee 
| Sugcested undcr which the military commander misht become responsible for ; 
nistering the public health for our oim country moder forcign occupstion, 2 
r our orm occupation, under mrtial low, anc undcr conditions loss than ee 
pation or martinl law, including also civilian defenso, ‘tho conditions under | 


, 4 the nilitary commander might uc responsible for Senlstetmenien of the pubiie = Gem 
buon tor friendly, allicd and enemy foreign countries were presented. Winally,) 


Ou Will reccive a list of references in which you may find exceedingly ieee os 
erial presented in a detail inpossible for us in our limited tino here, | 


- th peace and war commanders of our forces have accepted grave responsibilities 
Piieated by a maze of civil and military laws of many nations, anc complicated 

r untold obste lca, Yet, they always have kept the faith, As military men, let 
“continue to guarantee that the civilians kecy faith alsc, This is cxeecdingly 
sor tant. . 


"Nore than ever before, millions of civilians over the world seck civil 

tinistrations which will guarantee to thom that dignity every individual deserves 
ile he adjusts himsclf to a social. order of stcadily increasing complexity. ‘ 
Pom time to tine the rights of all civilians and all civil adninistrations risk 
) Suppression by military force, lay they still trust and look to you in confidence? 


© You will learn your responsibilitics as our leaders of the past have dono, 
id Fou will lead others to a truly public health. This will bo assured if you 
ALL remember the dictun of Tacitus that eoason and judenent are the qualitics 
| a leador . " 


1s, act 18 June 1878 (20 Stat, 152) as anended 
ae Roles Lig lie 1939, SCC» 450 


SOU tetas 2203 He the 1939, SCCe 491 
42 Uedele 973 oy. 19395 siahee 239 


Baploynort of Troops: Aid of Civil Authorities 4,2, 500-50 
of the Arny, 17 sucust 1948. 


vy and Navy liamial of - Civil Affairs 1 litany Governnent - — 
> army and Navy, October 1947 


e vivel Power 
e Schools Press, fort Leavenworth, Kansas, 1925 


: No, 137 Headquartors Hamiien Department, 11 Septonber 
‘1942 - Wistorical Files, Officc of the Surgeo General, 
‘United States Lriuy. 


ye Poparte on the Law of Vivil Governnent, in Torritory Subject to MWlitary 
~ Occupation by the :Alitary Forces of the United States: Submitted to 
“Honorable Elihu Root, Sceretary of Var, by Charles B, lagoon, law Officer, 
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“TROPICLD. DISEASES OF LTLITRY IMPORTANCE 
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h ersarics eeorned and her their ibis son re soe ake in vie hae 
sate The organization and training of troops, the available Tnanpower y the 

x 1 votential, ‘the weapons employed, and the strategical and tactical | 

ion of a nation's s inllitary strength occupy the primary interest of the 

tudent. Too frequently we overlook the factor of discase and to what ex 
an weaken, cripple, or completely mllify the utilization of an otherwi. 
and well-trained army, I rogret to say that in our “ry we have been guil 
lack of knowledge or Toresigsht. A. few individuals during pcace or vorior 

et of war have raised their voices in warning, but they have been un 
‘his was broug hit home to us duxving the early part of Vorld War aay and” 
groups of ciscases which seriously hampered our cfforts, noe Lard ond — 

tropicr al sania of ‘seid importance were the most soriouse 
Ss, through ravaging our weakened faieie seks in er 
a dois cic role es oux initial defeats and considerably prolonsed 
early campaigns. : : _ 


in the tropical areas consisted not only of facing the well-trained and 
d troops of the Japanese, but also the jungles, the swemps, the stifling 
» insects, and fever. I would like to quote from the works of a soldier — 
ae QO: tperlence with this situation, It is from GI JUNGLI, by Warran 


Re "The mon « the front in New Guinea were perhaps among the most 
soldiers ever to woar the American wmiform, They were 
2 nt and ain “with deep blacl: circles under their sunken cyos, They 
"were covered with tropical cores »»s.6 They wore clothed in tattered and 5 
hog ined jackcts and pants. eee Often the soles had been sucked from their | 
: stinking md, llany of thom fought for days with at 
iinlarda , dengue fever, dysentery, andin 
There was hardly a soldicr 
anon tho ‘thousands sth went into the jungle who did not come down 


Tt is obvious that in order for the ji individ: 
trormous ioe he mist be physically fit, and if otherwise 


Cy 
he not only is endangering his own live, but the Lives of 


Laria is the most striking of all the tropical discases that wo are going 

ss today. By emphasizing the potential danger of mailaria to a military 

ad by outlining bricfly the problems of controlling this discase, I bel eve 
os 1 have sone understnading of the effect of tropical discase in a military — 
tion and the careful staff plaming that has to be performed in order to , 

_this enony - an enemy as denscrous as the most highly trained and offieiont i 


bid East onic describe malaria as a disease. linlaria is causod by a. 
»" of thich there are sevoral different 
of the disease, It is transmitted from man 
ya. ‘species or piper known as the "\nopheles,." This insect itsclf bee 
ted er, mario by BLO ng an in cahanatan gl os Gen the ee noes 


sly shers ‘lapse ot rae oven acy done ne comes ab peri ae intor- 
fing on the type of malaria conccrned, There are ean types which 


mes, but today we will speak of it as benign tertian malaria, This name is” 


somewhat deceptive, because I am certain tmt the patient suffering from the 

- disease docs not think it is benign in any wy. The disease is apt to be pro~ 

ie donged for many months unless adequately treated, and it is probably these fre- 
quent relapses that cause the most damace. Malignant tertian malaria is the most 
_ serious to the individual because this is the form with the highest mortality. 


As I have stated, in cither type the patient suffers with chills and fever 


~ occurring at periodic Datewalss In addition, he is left progressively weaker 


as the disoaso continues so that he is unable to carry out his worl: during the 


f¢ ag of no fever with the physical and mental energy with which he is 


OQ<4 


normally accustomed. 


_ £Woalaria has been known to exist for mmy ccnturics. The history of antiquity 
makes definite refercnces to the disca ASC, and undoubtedly malaria played a major 
‘role in the downfall of several civilizations in the Middlc Bast end the 


Nediterrancan basin, Today it still is the most important of all discascs. A 


report by the League of Nations in 1932 showed that in 65 countrics, a total of 
_ 17,'750,'760 cases of milaria wore treated in one year. But even more important: 


“through its debilitating action it retards many extensive arcas and evon whole 


nations. J consider that a country like India will ncvor be able to reach the 


degree of progress and individual well—boing found in more advanced nations umtil 
malaria loses its vast hol.d over the population. In this country - India - 


with a popul-tion of 393; 000,000 people, a study conducted over a decade ago 


showed that thore wore at Toast LOO, 000, 000 cascs in one year, 


From this brief introduction it can bo scen that prior to World War II -we 
were woll acquainted with the importance of malaria, In fact, our troops had 
been stationed for a long time in Panama and Puerto Xico areas which are highly 


' malarious, We were able to climinate the daneer of mlaria in those territorics. 


Furthermore, this discase had been studicd well throughout the world prior to 


the outset of war and we had complote information as to its potontial danger in 
- the various areas in which we could assume wo would have to ficht. It is amazing 
‘that with this knowledge and expericnce ve were so unprepared. 


2 


Long before World War IT our military authorities rcaliacd thet Japan was a 
probable enemy in « future conflict. And as is common in maintaining military 
> etal our pheietans and strategists frequent] projected the possible 

Campaiens and battles through map exercises and actual maneuvers, The Japanese 


_ campaign that actually developed during their capture of the Philippines had been 
foretold in nsarly exact detail. It was well known that the Bataan Peninsula 
_ would plaxy an important role, Our troops had mancuvered up and dovm that penin- 


Suia against an imoginery enomy. At the same time it ws kmom that Bataan was 
one of the most highly malarious arcas of the world, wUorever, the military in- 
portance of this discase was not recognized, at loast to its fullest extent. As 
we look back tre can see that it was a serious and fatal mistake, Plans to com- 
bat malaria and the dysentery discascs which Likewise were prevalont on Bataan 
sncild haye been given as great study as we did against the probable encmy action. 


' For one thing, we should have included the pine of all natives from the 
- Batcan Peninsula well in advance of the commencement of war. ‘This may appear to 


be inhuman, since these people were our fricnds and looked upon us for nrotection; 
but these same natives were harboring a discase wiich as it proved later, con- 


ae tributed to our defeat to the sane e-ztcnt as did tha Japanese Arnys If we had 


removed such natives we would then have climinated the source of infection from 
that area and thereby lowered significantly the number of infected mosquitoes. 


_ As it turned ot, instead of ca wrying out such a radical but well~justified 
_ procedure, not only were the natives allowed to romain on the peninsula, but 
PY Sasol numbers were increased by refugces from the surrounding countryside who 


Errent safety within: our lincs. 


Our records have not been compiled adequately and brought together to cone 
aan analyze the effect of discase in the fall of thc Philippines, But from. 
me accounts that have been written and from what men whe vere in thab canpaign 


* are able to tell us, there is no doubt that the ravages of malaria and dysentery 


Bees shortcned the period of resistance. We can say that Bataan was a 
hoe recognize the ano sence of discase in ie outcome of a sevecalink | 


ect x pan; two of which are encouriterod most frequently. Ore goes under several — 


“Thile preety is not Hatbonel & on the oper neni seg is Was | 
zed that this theater - the Southwest Pacific + would have its initial 
is to the north on islands which were !mown to be malarious, However, 
no recognition was given to this fact, sy 


é campaign, at 
a in Pdatber of 42 ‘a dhakaay of 136 Ab haat yn at least... 
at of the division was infected with malariae Although they were brough’ 
a nonmalarious arca for purposes of rehabilitation, they continued to = 
exceedingly high mmber of malaria saci for months afterwards due te 


me had served in Guadalcanal. About 500 cases vere beine adnitted Hey 
peed each week for the b siea ahate of ee This a 8 i 


i ond ied ie fox Hirthes Laces c. over aos cases in nis ies 
one timc, it is readily realized how serious this was in retarding the 
tion of the division to combat efficiency. 


AG ume ir example wes taking place. Around the lst of 
ber 1942, the 32d Infantry Division had moved into New Guinea to engage in 
os Sac pate there until February 1943, when they were with=- © 
boy eos the oe ~ ee five months = Liven a 


vy 9O per eer a or 1,500, were pale 50 uA 


ee 


| ae “To faxeher show the effect of this Dlgcace upon combet erficiency, 


the vasa BAECS | of Cone vias ig aire aaa ial has phe noes al for. fevers 
Pack nae G ry 


du on Bolas. ag Was to i ss in troops pe wore beginning rey pe 
; ee of deterioration fron molmiriti on and long service in combat areas while 
/ same time lettle was being done to control the ravages of malaria, The 

at th nat ste was ore he measurcs » Levan to nia cob milaria were: peor mae 


a 0s 


Not only had malaria scriously intcrfered ‘with the efficiency of this divi- 
while it was in combat, but as we shall see, it continucd its effect by prom 
2 the a aS of rohabilite ation arter the troops had been withdrawn fron 

five epapuciel fyi the division had been evacuated to a 
over 2400 individuals within the division — 
n primary’ attack of tia, pe of those, over 1700 had had at least a 

e, O74 had had tio re olapses, and 239 had had three relapses. Those 

ts Poort out another striking action of milaria,. Not only is it apt to hit 
‘individual shi but it keeps coming back, or rclapsing, which when on the © 
| scale as I have just described, sorious ly hampers the re-cstablishnent of 


division for conbet utilization. 


When this division was pac ariel to recuperate it had within tho various 
nts between 63 and 77 per cent the mon suffering relapses of malaria. 
4 time the division surgeon felt that men who had relapsed tizo or three 
were of little value to the division, Having spent most of their time in 
spital, they were unable to participate in training, Their strength and 
1 cndurance were far below that of the satisfactory soldicr. fven on the ~ 
ion that they vould not ar sa again, it would be six months before these 
é: et) be un to combat. . S 


ght of ! the Japa anese toward the Australian mainland, Also, it was essential 
crucial areas like New Guinea mst remain in Allied possession as bases for 


cape ote road back to the Philippines, The situation was critical in all its 

ie Supply routes were extremely long and exposed to enemy naval and air 
= « liost important, manpower trained for combat was limited. ‘The Army was 
a a no position to suffer the loss of combat troops from a disease which for the 
ae port could be prevented, 
. lGensidering the stra tesical situation at this critical time, let us finally 
“rerio the concurrent overall effect of malaria 

Four divisions - the First and Second Marine Divisions, the 32d 
Infontry Division and the Americal. Division were noneffective for from four to 
_ Six months after withdraval from the combat area as a direct result of malaria. 
_ At the same timc the 4lst Division, then in Now Guinea, wes threatencd with a 
- similar fate. eports indicated that the 14th Corps suffered a loss of 30 
-Man-days per month because of malaria. In addition, hrough the evacuation of 
fe malaria paticnts, it lost the equivalent of an entire infantry b-ttalion cach 
Month, Bctween October 1942 and April 1943, 30 per cent of all hospital ad- 
Missions in this theater were caused by meer rias 
m the light of these early axperionces with malaria, authorities fore 

saw the necessity for the relief of combat troovs at intervals of four months 
“so that for every division in 2 mlarious area there would be necd for a sccond, 
morc or less under hospitalization, ond a third rebuilding for return to the unit. 
At this rate, about 250, 000 men were recvired to maintain a force of 100,000 in 
 @ malarious combat arca, Permanent losses from malaria were cstimatecd roughl* 
at from 2 to 4 thousand per monthe / : 


oa Groduallyv it was realized the ib ma lays. Wa 
Eto the success of military operations in large and important theaters of wars 

=n certain hichly malarious regions the cnemy wes a less menace to the effective 
_ streneth of our fichtine forces then was the milaria ae sita, The lenvth of 

. the war could be assumed very well to depend unon the success of whe anti- 
malarial campaicn. 


an everpresent major threat 


1S 
Lin 
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The development of the solution for molaria is best exomplificd in the 
expericnces encountered in the South and Southvest Pncific. As the importence 
Or wits discase as a powerful factor/in militery cammaigns vas anpreciated by 
the high command, progressive action began to take place. Gencoral Blamey, 
Comunder of the Allicd Land Forces, carly in 1943 irote to GHQ of the Southvest 
» . Yacific, suggesting that an advisory committee be established with representation 
e... from a ali the armed forees of the various allics. The Commandcr-in-Chicf, Genoval 
» .vouglas Uacirthur, immediately took action by sctting up the combined Advisory 
~ Gommittee on Tropical Nodicine, Hyzione and Sanitation. This stop ws not the 
best thet micht have been taken, bit it certainly was progressive and did lead 
%o excellent results. It vrould have been better if thore had beon on ‘General 
liachrthur's staff at GHQ a medicel section with a chicf surgeon at its head, upon 
)xmose shouldsrs should rost the final decisions in carrying out the cctensive 
antimalarial program that vias necessary. 


ee At the time of the incention of this committce operations in Now Guinea, 

= in the Milne Bay and the Duna-Gona areas had been associated with an oxtremoly 
“ig gh wastage from melaria of 33 per cont. Divisions in New Guinea and Guadal- 

anal were incapacitated and had to be withdrawm for rchabilitation within a fow 

ee ihc after entoring the malarious zonc. There wore inadequately trained troops, 
meager supolics of suppressive drugs, insccticides, repellents, and mos qui ie) 
nets. How was thet problem to be solved? The solution was the sanc as that 
hich must be achieved by any ficld force operating in hichly molerious arcas 


"2 There wore, as there cre nov, three lincs of attack, First, there are the 
sources of infcction. Individuals, usuelly native, having resided for numorous 
woations in the commnity, have become highly infected. In thoir blood 

m there is carricd nearly constantly the malaria parasite. Becemse of their 
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long association with the discasc, thc evidence of milaria is not always manifested. 
i The second line of attack is the transmitter of the disease, the 

Anopheles mosquito, who brecds in the various bodies of water,-and the female 

B® 90L Ghe Species who upon becoming an adult, is infected by biting the carricr of 

the discase anc in turn passes her infec tion on to a sus sceptible individual. 


Finally, we come to the third avenuc of control - the protection of 
tae individual soldicr who can be sofceusrded cither by protecting him from the 
bite of the infected mosquito, or if, duc to the exigencies of combat he does 
» become infected, the clinical symptoms arc suppressed by administering anti- 
molarial drugs. 


: We will now go back and consider bricfly how these various general neans of 
» control can be employed. To consider first the source of infection, in warfare, 
mean Order to accomplish a military mission, h.rsh and even sonewhat crucl measures 
arcs sometimes reouircd. This is especiclly truce in this case. The notives as 
men 2s possible must be removed from the arcas in vhich our soldicrs will oither 
dive,or ficht. By doine this we can be assured that there will be a marked 
reduction in a short time in the mimber of infected Anopholes mosmitocs. In 

) turn, it is inportant to keep the troops away from concentrations of native 
 opulations in the ncighborhood where no; sheles are numerous and the risk of 
transmission is correspondingly hich. 


Next we consider what measures can be taken to control the transmitter of 
tne discasc. The Anopheles mosquito breeds in all sorts of water, Some snecics 
preter marshy, stagnant areas; others, swift—flovwing streams; some, comparatively 
Slow-flowing streans covered with shade - in fact, any water can be Looked. upon 
With susmvicion. Following the initial cnslaught of the Japancse it was realized 
thae there would be a world shortage of pyrcthrum as far as the Allics were con- 
cerncd, ifost of the Innds in which this powerful insecticide was ¢rovm had fallen 
inco the hands of the eneny. One of the nost brillient achievements of the war 
Was the solution to this problem, Our army, working with the U, pe Dopartnent 
of Asriculwre, discovered a now insecticide more »arerful than dny provicsly 
Micowm.s Loumec all faniliar with it. It is DDT. DDT was found not only to be 
§ offective in destroying the mosqito in the acquatic stages of its development, 
bet also in destroying thon as adults, Furthormore, it was shown to hove sone- 
motrinie new —- a residual cffect. In othor words, once AS bray > 2b remained effective 
® for many wecks and even months afterwards, Arncd ah this potent weapon progrcss 
® was assurcd in both preventing the large-scale brecding of the mosquito and also 
) destroying then as adults. 


_ As progress was being mde rapidly in developing new insecticides, there 
were established taoles of organization and cquipnent for ty new important units 
im this type of warfarc, They wore knowm as the milaria control and survey units, 
Both units wero to be used in the forwerd echelons, the survey mit to determine 
jee Incidence of malaria in the area and the breeding plhaccs and hebits of the 
mivarLous spocics of anopheles cncountered. The ccentrol unit was to follow up 
 dnmmediately by cradicating the breeding ground through the application of DDT 
© and other control neasures and by destroying the adults throwh spraying huts 
and houses in native villages and the habitations utilizcd by the troops, 


We now come to the third line of attack which in mmy respects is the most 
arporvant., it is one which requires o hich degree of educa toion and tra ining 
tToroughout the entire command. There mst be the strictest discipline and the 
fullest reclization by the conmnd of its re fone a These arc the protective 
Means which will be carried out. by the soldicr hinsclf,.. They arc inportant 

Ge veccially to the combst soldicr; for while pice ce unit control measures, such 
‘ - Ghe appolication of DDT, are hichly cffective, such ne-suros are difficult, if 
' not impracticable to neheve while the troops are actively engaged in none’ 


The well-trained and indoctrinated soldicr can wtilize various simple but 
GireGuivye ticans to protect himself, Thore is the mosquito not, which should 
- oiuays be-used when the soldicr is ablc to bed dowm for the nichts the prover 
| use of the uniform after sunsct by keeping the slcoves rolled down ond the 


SO pr te ee ec eo ee 
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trousers 2t full length; and finally, there is the use of revellcnts. Considerable 
investigation was carricd out during the war in the search for tho bost vossLble. o 
Bypes of repellents. S voral were found which, then applicd carcfully by the 
individual, would protcct him for.as mech as two to three hours, There is also 


the use of particular ccuipment adapted for the dispersal of insecticide by the 


individual or small group - the hand sprayer, the well-lknowm acrosol bomb. This 


“couinment can be carried and supplicd to any unit ongaged in combat, 


And finally we come to one of the most effective means of all, the supnression 
Of the disease amorst actively enesced troons through the use of an antimalarial 
druge he one we used in the last war was knowm as atebrine. Similar to the case 
of pyrethrum, the discovery of the effectiveness of atebrine was due to loss of 
the source of the previously well-lmown antimalaria drug, quinine, Throuch the 
combined efforts of the various Allied medical departments, particularly that 
of Australia and our own, atebrine was found to be a more effective drug than 
quinine in curing and suppressing malaria. 


It is important to realize what is meant by suppression. It does not mean 
that it protects the individual from becoming infected with malaria ~ it is not 
a prophylactic. However, it does suppress the clinical symptoms of malaria as 
long as it is taken - the infected person has no symptoms of disease. In that 
Way troops who would otherrrise succumb to the ravages of malaria can remain in ° 
good physical condition. In addition, by taking such a drug and contiming 
Suppressive treatment from tyro to four wecks after the troops are removed from a 
malarious area individuals infected inth malicnant tertian maria, which causes 
the greatest mortality, will as a rule never havo any clinical symptoms. This 
is not truc for benign tertian malaria, where withdraval of the drug is usually 
followed by symptoms, 


Our experience during World War II proved that the adcquate administration 
Of Suppressive treatnont was in direct proportion to the degree of responsibility 
accepted by the commend, Initially results were inconclusive. This vas partially 
que to a fear of the diuz. Unfortimatcly rumors were current amonzst the troops 
that atebrine would cause a severe toxic reaction, jaundice and oven sterility, 
It is truc that many individuals when first placed on atcbrince did suffer mild 
but annoying toxic symptoms, consisting for the most part of nausca and vomiting. 
However, these rcoactions with few exceptions soon disappcarec, It is truc also 
Guat there soon developed a ycollowish discoloration of the skin, but this bore 
mo relation whatever to jaundice or liver damage. It was merely a deposition of 
a dye in the sitin which vould disappear after a few weeks when the individual was 
taken off suporessive treatment. 


The chict cause for the carly failure of suppressive trcatmmt was that the 
administration of the drug tas left in the hands cither of the medical officers, 
noncommissioned officers, or mercly to the whim of the indivicual himself, 
Mevuraliy, with such little supcrvision and discipline as this, many individuals .- 
failed to' take their drug routincly. In order to accomplish adecuate suppressive 
treatment it tras cssential that every soldier should take his pill onee a day. 
for every seven days of the week. 


When throuch 2 serics of brilliant oxpcriments in Australia under the leader 
Ship of Brigadier N, Hamilton Fairley, Royal Australian Army Mcdical Corps, it 
was thoroushly proven that atebrine when teken consistently would suppress the 
S7mpvoms of malaria rcgardless of tne degree of physical activity of the soldior, 
tie full value of this poverful control measure was accepted. Through command 
directive, suppressive treatment was enforced by placing full responsibility upon 
tne commending officcrs, Their troops were to take atcbrinc, and failurc.was 
indicated by an undue incidence of the disease within the commend, It thon be- 


| came common for line officers other than medical to check the adninistration. 


In all arcas where atebrine suppressive trcatment was carricd out in this strict 
Way the results were dramatic. The incidence of malaria fell rapidly. 


Today we have an improved antimalarial drug for therapeutic and suppressive 
treauuont. This is knoim as chloroquine, The initial toxic reactions arc milder 
and less frecucnt, there is no discoloration of the skin, and the drug need be 
taken only once a week for suppressive treatment. However, the discovery of this 


r 


f co) ae ; 
new drug has not anasane our scarch for better antimalarials. Our goal is a true 
“Prophylactic drug - a drug which when taken by the individual will go meh farther 


than suppressing Sh ela it will actually prevent infection when the individual 
is bitten by sn infected Anopheles moscuito. 


However, this is ‘not the complete story of malaria control. In order to 
control this discasc “ie age there must be active participation by all mombers 
of the staff within a lajor command. dust as in all othor staff procedure, there 
iS prior plamminz, The danger from tho discasc and its consequence to military 
operations must bo P Saeatancat well in advanee, and then throuch the various 

Sceges of planning the campaicn the gonorsl stafi and. many of the areal start 
sections mst ploy their part. Gl is involved in considering the replacement 
tHaG Wii be necessary due to malaria, G2, with the help of the medical intel- 
iigence racilitics, mst determine the oxtent of malaria in the proposcd area of 
Operations. G-3 is involved in the training of edd personnel = both officers and 
enlisted men, in essential basic knowledge of milaria control, G-4 is resyonsible 
for sceing that the necessary supplics aro available. Prior to cubarkatLlon, ac 
commanders mst check to sce that the troops have the necessary individual itens 
for the control of malaria, including the ready availability cf bed nots, repol- 
genus, Insceticide materials such as acrosol bombs, hand sprays, DDT, ctc, It 

is well that in every company there should be a malaria squad. Such men mst 
know thoir jobs and be properly supplicc, To do this it was common in the last 
war to establish schools for the purpose. 


Tt is extremely important that all malaria supyplics and caquipnent be top- 
loaded on the transports so that _bhey will be immediately available to the troops 
following the initial assault. Too frequently ‘in the recent conflict troons 
Janded in melarious areas and were deprived of essential couipnent to protect 


“themsclves for as mech as four to five days or evon longer than a week. 


Malaria control and survey units are to be provided in suitable mumbers and 
Sent in during the initial stages of the assault. Such troops mst not only heave 
the necessary orgmnizational equipnont, but there mist be readily at hand such 
Gvenms as placards and signs so that they can be placed at conspicuous places to 


warn the troops of the dangors of molaria. 


Troop Information mist be prepared to send forth constant provazganda through 
the radio, posters, pamphlets, etc. The Corps of Engineers have to carry out 
large scale control operations following the establishment of bases and camps.e- 
Tue Quartermaster Corps mst be able to keep up a constant zeneral supply of the 
necessary ecuipment and control items for which it is res»vonsible. 


If troops are to start from several areas cither under the same major comnand 
or under separate commands there mist be proper coordination in order that all 
may receive the same indoctrination anc instruction thet will be followed when 
they are broucht under a single command during and folloving the initial operation. 
this latter fcature was a big problom in the Pacific during the attack on Leyte, 
Some of the troons came up from the south, others came dircctly across from the 
Central Pacific. They were all to be commanded by General wiacArthur, Neturally 
those troops that came from the Southwest Pacific had reecived proper indoctrina- 
tion and training and carricd essential supplics and cquipment,. However, those 


‘units from the Central Pacific, since they had not been under General MacArthur’s 


command, frequently had not received srover instruction, or if thoy hac, in some 
respects it was at cross purposes with that of the Southwest Pacific. 


Tho control of malaria in the Southwest Pacific followed closcly the procedure 


‘gust described. It was a most difficult task, and recuired the utmost cooporation 


Of all concerned. Therc was little or no benefit from past experience. Many of 
the essential parts of the control program were achieved through trial and crror. 


‘In spite of extreme difficultics with supply, the training of personnel and the 


acceptance of command responsibility, the results were brilliant and served as a 
model for mlaria control throughout the Army. As the control of the discase 
advanced in this theater, the role of malaria became less cxacting. Control units 
became an integral part of forward echelons, and antinalorial work was recognized 
as an essential function in combat. E:perience showed that mlaria could be 
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_ prevented and could be suppressed. “ach soldicr had to understand whot the discase 


aoe ots 
a7 Pr 


was and how it could be prevented, Units in environmental sanitation and control 
were highly cffective, but under comb.t conditions it was largely what tho in- 


dividual soldicr did for his own protection, for those reasons mlaria control 
became primarily a commond function, neecssitating the maintenance of a high 


‘degree of miaria discipline. Commnders who foiled to enforce such control 

) Measures were shovm to have jcopardizcc the success of the entire military mission, 
~fo the ond of the war malaria remincd a constant threat to the effective strength 
pox the Army, cspecially in the Pacific. Althouzh high, the toll which was on- 


countered in 1943 was not repeated, Instead of as much as one third of the 
Command being put out of action due to the discasc, it was anticipated that 
tn a well-discivlincd and thoroughly indoctrinated division, less than 0.5 


“per cemt should bo expected to have the discase in snite of operating in highly 


molarLous arcas. 


Me can now see the broad implicetions involved in the control of malaria, 
Tt is not a mattcr for doctors alono; it is « mttor of vitel intercst to every 
COimander who desires to succeed ih the accomplishment of his mission, It fre- 
quently involves criticel decisions, since the control of malaria requires con- 
Siderable equipment and supolics and troops specially trained to control the 
discase, In order to transport these supplies snd personnel, it may be imperative 
to lower the priority of other equipment and personnel who likewise may be vital 
to the success of the campaign. ‘this cecision mst be based on the calculated 
risk =- in other words, can the campaign succced in spite of malaria, or must there 
be assurance that this discase can be controlled?. From our experiences during 
the last war, I should say that in hishly milorious areas control of malaria is 
mondatory e 
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SCRUB TYPHUS 


During World War II scrub typhus proved to be a problem in both fixed 
installations and tactical operations in the Pacific and Asiatic theaters. Tt 
is true that it never became a disease of high incidence as in the case of malaria, 
Nevertheless, it did cause considerable alarm and concern to all personnel who 
operated in areas where the disease was prevalent, having a decided effect on 
morale. in this respect it can be compared to poliomyelitis, In the United States 
as we all know, poliomyelitis is feared by everyone, Similar to scrub typhus, 
it is not a discase that eains a high degree of incidence during enidemics -— 
row when it is compared to such a disease as influenza. However, the mortality 
1S Considerable and th after effects as we are well aware, are devastating to 
the individual, Scmb typhus does not have the after ceffccts of paralysis, but 
ia Many instances the mortality from the discasc becomes cxtremoely high. It is 
a discasc of hich fever, a rash and generalized illness including headache, nausea 
and vomitinc, 


Serub tyyhus as far as is knovm occurs only in certain islands of the 
Western Pacific and parts of the Asiatic mainland. The discase is caused by a 
minute organism knowm as a Rickettsia. Varicties of Rickcttsiac causc numcrous 
Ovuhcr ciscases, such as cvidemic typhus, which was a scrious problom during the 
carly part of the Italian campaign in the vicinity of Naplics. 


The discase is transmittedc by cortain specics of an insect Imomm as the 
mite, The mitc eists in this comtry where it is commonly called a "chiggor," 
and in parts of the South, "redmg." The mite as a rule flourishes in grassy 
country, and attaches himself to man when the indivicual walks through the ficlds 
Or Ovherrise cxposes himsclf, It can readily be seen that the combat soldicr can 
pick up the insect in an infested area, cithor during actual combat or in periods 
of quict vhon ho attompts to rosie 


The mite, like the mosquito, searches for his human host in order to obtain 
a blood mcal and it is through the blood-sucking bite that the discasc is trans— 
mitted from ths infcoctcd mite to man, The insect can become infccted in nature 
by biting some animal who is harboring the discasc, Our lknowlcd:e as to the 


_ aminals involved is wmeertain, but we suspect many found in the junglo, such as 


| by the mite to its progeny, thereby keepine the disease existmt in tie insccts. 
| ‘@his is not like the case of malaria, where the individual mosquito must always 


- rodents. Of scrious importance is the fact thet the disease is transmittcd also 
_ bite an infected person before the insect in turn is infected, 


q Our cxpericnees during the war disclosed that scrub typhus appcarcd to be a 

) ciseasce of the grassos with some cxccptions, It was more apt to be found around 
the periphery of jungles than deop within them. In cstablishine bases and fixed 

4 ‘camps we soon learned to solve the problem of control by destroying the grasses 

) were the mites wore apt to be found. However, this task wes not so simple when 

» bactical troops were operating in endemic orcas. From the work of the Australians 

; it Was cecided that the impregnation of clothing was the best possible measure 

: for the protection of tactical troons, We used the substance kmowm as dinethyl 

phthalate, Clothing was impregnated for the most part by the mobile Laundrics 

of the Quartermaster Corpse 


: Before we learned the various measures for the control of the discase, it 
: did cause sorious effocts amongst our troops in the Southvest Pacific and in the 
India—Burma thoater. | 


in 1943 the 41st Infantry Division, reinforced by a regimental combat team 
and Supporting artillery, aircraft and tanks, compriscod the Biak Task Force. 
During the months of July, Aucust and September a high incidence of scrub typhus 
prevailed, with the rate for July alone being one and a half per cent of the 
cormand, The control of this disease was further hampered by the fact that after 
organized Japanese resistance was broken, survivors retroated to the interior of 
tic island where they had to be sought out by small American patrols for many 
Months. This naturally complicated the problem fron the standpoint of supply 


1 


and the imprcenation of clothing. 


The Sansapor Task Force, consisting of the 6th Infantry Division supported 
Dy engincers and air corps units, encountered a similar situation. This was a 
Smali task force and suffered minor battle casualtics,. The attack was lnunched 
as reports from Biak had begun to indicate the seriousness of the typhus out- 
break during that campaign. As in tho other task foree, assault units of the 
Sansapor force did not wear impregnatcd clothing, since its importance had not 
been recognized, Later attempts to impregnate clothing and to carry out mitc 
control measures vere difficult die to the factors of supply and a lack of 
training. Of the typhus cpidemic mcoumtoared, it was found that the focal points 
Of bic cpidemic werc abandoned native villages which had onec been cleared but 
Had since becone overgrown with renk, jointed grass, Since there was no combat, 
tne choice of bivowac sites in and around native villagcs was purely on the basis 
Of Convenience, Although this task force had a relatively good health record 
Conerwise, they did suffer a very high rate of serub typhus — three and a half 
per cent of the conmeand during the month of Auewst and nine—tenths per cent 
m during Septerber. It was during this letter month vhen control measures began 
to develope 


The estpericnces I have just recounted amongst various task forces all 
occurred within the Sixth Army. During the period involved it was showm that 
Scrud typhus was the most scrious medical condition cncountered. Tor the entire 
Sixth Army there were approximately 2287 cases reported, with a total of 60 
deawis, or an ovorall mortality of two and six—tcnths por cont, For the first 
tine the discasc constituted « scrious threat and markedly affected the cffielency 


Of certain units on Biak and Sansapor, 


It is important at this time to rention another menace which is quite fre- 
eucntly overlooked but vhich did prove to be serious in the case of the task 
forces concerned, Normal) - we consider the contrition of disease to non- 
effectiveness -—- to loss «2 manpower and combat efficiency. This other factor 
Woich cam have scrious col.secucnces is the cffect of discase on the command and 
Stai. 1usclf, In the case of Bisk and Sansapor there was loss in this rerard 
‘end in such small task forces this was enhanced, since replacenonts of adequately 
“trained personnel were not readily available. We should pay more attcontion to 
Gate Ciicct, nencly, that,a disease can be highly important if it is going to 


A 


_ knock out officers who in command a! on staffs, aro attempting to carry out a 
military mission. | 


_ Where are sevoral featurcs of this disease which handicap us in control and 
_ cstimation of its potontial danger. It is difficult to determine vhere the foci 
of infection may be encountered, At one tine scrub typhus was thought to be 
associated with kunai grass, However, it was found later where there was an 
abundance of low ferns ond grass was snarse or absent. At Sansapor as I pree 


viously mantioned, abandoned native villages, former plantations or native gardens 


throughout which there was « rank growth of Barimda-Like grass, wore associated 
with the infcction. 


Likewise we-can nover be certain as to the extmt of mortality. At Biak, 


' where there wore over 1000 cases, mortality was less then one per cont, ° in 
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Sansapor, on the othor hand, there were 36 deaths out of 931 cases, or about 4 
per cont mortality. These are a for instances where as many as 30 por cont of 
infected individuals dicd, 


; Before we leave the subject of scrub typhus I want to mention that this 
picture which I have just describcd has recently beon modificd, <A now drug has 
been found which appcars to be highly effective in the treatment of this discase. 
ft is mow as chloromycctin. Our “ror recontly sent 2 research group to Malaya 
where scrub typhus is highly prevalent, The results in about 40 casos showed that 

4 4 . * . oJ s 2 s * : : 2 
this ding sinilar in sone respects to penicillin and, like penicillin, is Imovm 
as an antibiotic, appears to be a highly effective agent in the treatment of scrub 
typhus which as I have indicated before, frccuently leads to high nortalitye 


He HH 
DYSENTERY AND DIARRHEA 


Throughout the recent war and in all other previous conflicts, diarrhea 
anc the dysentcrics presented a serious and continuing problem to the Army. 
Susceptibility to these diseases is general, and the problen is further conpli- 
cated by the presence in civilian populations and to a less extent in nilitary, 
Of individuals otherwise healthy who harbor the infcction and excrete tho cause 
Of tie disease jin their feces and urine. However, our experience shows that 
despite their potential dangcr in military operations these discases cen be con- 
wrollcod by suitable sanitary neasurcs. 


During the last war the chief danger from these diseases oxisted in the 
principal tropical and subtropical theaters of operetion - the Middle Mastorn, 

tac North African and the Asiatic. During the sumncr of 1943 in those three areas, 
over 11 per cent of the command were infected with one of the diarrhcal or 
dysentery discases, In the Asiatic theater botween Novenber 1943 and Octobor 

1944 thoy caused more admissions to the hospitals than any othor discase, in- 
Gluding malaria and the respiratory discases, In addition, possibly many thousands 
were incapacitated by these discases and wore treatcd in quarters or roemiined 

on duty while i11 and are thus not included in these rates, Therefore, those 
Ggiscases causcd an even greatcr loss in timc and cfficicency than would be indi- 
caved by the rate of hospital admissions alonc. 


Of these diseases, that Imowm as common diarrhea constituted about 60 per cont 
of the total dysentory and diarrhoeal discascs during World War II, The remaining 
40 per cont was made up of bacillary, ancbic and other types of dysontcry,. In 
a typical case of cormon diarrhea the paticnt is not extrencly sick. There is 
usually no fever and the illness lasts from three to four days, but there is 
cousidercble discomfort and impairment of physiccl cfficicncy through frequent 
and uncomfortable defecation. The specific case of this infection is unimom, 
but a number of bacteria are suspected. 


Bacillary dysentery has the characteristic of striking in epidemic propor- 
‘tions. The discase is caused by soveral lnowm types of bactoria, The discase 

Dee Ou 2s 2 rulo sovere, and lasts for about ton days, The pationt suffers fron 
many uncomfortable reactions, including fever, cramps, and frequency of defecation, 


* 
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Naturally such an individunl who is attenpting to stay on his fect camot carry 
out his daily «ork and responsibilities in an cfficicnt manner. 


Of all diarrheal diseases and dysentcry, the one which produced the nost 


“serious iliness with the largest hospitalization and invalidism, the most sorious 


Complications, and the highest nortality and which is likely to be the greatest. 


Ci 


; “problen in the future, is amebic dysentery, In the Asiatic theater ancbic 


e¢ysentery constituted a largcr proportion of all dysentery than clscvhore, anount- 
ine to 45 per cont of the cases. Once of the nost scrious features about this 
discase is that it can pose a2 provlom for both the individual and the community 
Seemeeen he livos for yoars after the initial atirck. The discaso is difficult 
tO treet, and may reappear months or years aftcrword in forms which will cause 
hospitalization or coven doath, Freqently the individual is apparently cured 

Dut continues to discharge amocba, the cause of the discasc, from his feces. 
aoroughn this moans it can be spread to fellow nenbers of his cormmity. 

The chief dangers of these discases exist under ficld conditions in forward 
arcas, CSpeciaily in such places as the Pacific islands and Asia, where operations 
in territorics heavily populated by peoples of prinitive sanitary standards re- 
Quire command control if hich losses are to be avoided, Unless individual and 
mass precautions are strictly enforced the nost scasoned troops can bo handi- 
Gapped and impaired in their working anc fichting cfficicncy. 


dnese diseases can be transmitted by various means, Flics, food, food ~ 
Randlers and watcr are the chicf agents involved. There is cortainly a dircet 
Sclationship betarcen flics and the diarrhcal and dysentery ciscases. In combat 
arcas, where large numbors of natives arc carricrs of these discasces, all sources 
Of contamination mist be clininated if we arc te nrevent the spread of the discases 
ho the troops, In such cases as Africa, Asia and the Pacific islands, the dis— 


posal of human wastes anongst the natives which we can assume to be hishly con- 


taitinated with the disoase organisn, is axtrenely primitive. Flics, which uless 
control moasures are taken, are in abundance and will carry the fecal contanina- 
tio to food and mess equipment. Too frequently the hazards of the fly were 

not recognized during the past var until dysentery hed brolcen out anonest the 
troopSe 


Food is in constant dangeor of contamination from the time it is procured 
throuch storage, trensportation and finally in its preparation and sorving. 
Plics, which I have just previously mentioned, arcone of the chicf sources of 
Contamination, I consider that next in importance is the actual handling of the 
food, During the reecmt conflict the employment of netives was very conmon both 
$m end around ariy messes. Frequently it included using them in cooking and 
eerving of food. In areas whore diarrheal disease and the cyscntorics were 
hnowm to be-enderric it was practically impossible to procure or sclect natives 
imo were discase free. Therefore, this custom of employing natives was a constant 
ienace to the health of troops. 


The problons of maintaining sanitery discipline are constant, oven amongst 
well-trained organizations, Aftcr a few hours in combat, even well-trained 
Soltcicrs arc apt to drink water fron any source. It is difficult also while 
men ere on leave or at railroad stations during long train rides to provent their 
buying ice cream and cold drinks from unauthorized or qirostiomble sources. 


These conditions which favor the transitission of these discascs abounded 
in many of the theaters of operation during the last war. Frecuently the results 
ded to an unreasonable loss of manpower. One of the most extreme outbreaks of 
@iarrheal discases and dysentery wos experienced in North Africa during the 
Stmmer cf 1943 at the md of the Tunisian canpaign and in that poriod just prior 
%O and including the later stagcs of the Sicilian campaign. During that tine 
about 4 per cent of the cntire commnd tas admitted to the hospital per month 
Suitoring from theso discascs, While tho average patient lost only about six 
days tiicn hospitalizcd, it was usually observed that a single unit would have 
the majority of their incidence within one obtbreak. Such a loss, even for a 
Short time, might vory well occur at a crucial period when the organization was 


) comitted to combet, The cffect on the nilitary mission is obvious. 


Se a Certainly the aspect of tvadubue 4 is one that cannot be noglected at any tinc, 
the tine for teaching sanitation is prior to cxnosure to the hazards and not when, 
_ troops are faced vith the terrific nental and physical cxigoncies of combat, The’ 
_ high incidence of diarrheal diseases and dysentery indicates ea lack of discipline 
aot in turn comes fron lack of training. 


a 


) Similar gencral measures of control apply to all dysentory discasces, The 

h 8§=s- infected food handlor in both the civilian ostablishnont and army messes mst be 
Hecieminatcd as a hazard, Whon native labor mst be uscd they should be prevented 

Peewee Moving any contact ith preparcd food and cating utonsils. Hand-washing 

» facilities should be provided at latrincs for native help as well as: arny per- 

Semmewomct. Civilian facilitics should be looked unon trith groat suspicion and the 

fh | Sty Should endeavor to provide its om attractive cating. cstablishuents and 

| Gntertainnent for Army personnel. In tronical or backyard arcas foods that are 

me, bO sorvec rat should be thoroughly disinfected prior to consumption, Providing 

@ sate water supply is csscntial,. So in portant are the dutics of personnel on 

water dotails, operating chlorination and filtration units, that the commend mist 

Gers its authority to the lowest echelon in assuring such a supply. ‘Hlics and 

@uner insccts hich can mechanically carry the discase to food and cating utensils 

Mist be thorouchly comtrolled. As in the case of the nosquito, DDT is an effec- 

tere 2-enb in provyenting the breoding of flics or destroying thern.as acults, 


Although I have just mentioned most of the important ones, I should like 
fo Chumcrate bricfly those control-neasures which must be strictly cnforecd,. 
ihey ares the prohibition of the consumption of unauthorized food and waters 
Saritary control of canp sites and facilitics; careful selection md supervision - 
37 al) personnel connected with food handcline amd dispensins; control of flics 
tecatnent of water; disinfection of raw fruits and v esotables: proper storili- 
@.vL0n of tess utonsilss; and ricid individual sanitary discipline based on 
thorouch training « 


he effectiveness of this progran will vary with combat activitics mie 
emironmient, but if cfforts are oxortod to the ercatest extent that the situation 
allows the control of diarrhea and the cysentcrics will be socomslieheds 


pehistosomiasis is the final discase we will considcr today. Fron our cx- 
Pemsoneos' during the last war, it was not a scrious discase as far as loss of 
cynpover was concerned, but it did bring out soncthing that was rather new and 
wWiich complicated its control, nanely, a ator ints to thoroughly train personnel 
Prior to exposure to the area where this discase was prevalent would heave violated 
SecurLty. 


echistosoniasis is caused by a schistosome flukeg It is an organisn larger 

tian bacteria, but has to be viewed under a microscope. f/ccording to the t ype 
. Or schistosomiasis concerned -—— of which there are several —— there can be a 
fh variety of symptoms, including infection of the bladder, abdominal and dysenteric 
3 eae Se The schistosone leaves the bocy through the urine or feecs and enters 
3 a body Of Water there it infects snails, The snails becorne infccted- and the 
| orga: nisn is ejected back into. the water in a stage of developnent where again 1b 
Can enter man by piorcing his skine Cec v7 can see that when individuals 
Bathe, wade, or work in water contaminated with the schistosome they can acquire 
tae infection by the schistosone passing throwch their skin into the bodys 
Glcthing gives no protection from this invasion. The discase has been studicd 
for a mumbor of years and it has been found that schistosomiasis is encemic in 
F Certain specific Iccalitics, It may be on one side of a mountain range but absent 
a On tne other, 2 valley may be the dividing linc. These facts have becorie common 
| Imowlodge, and many of the actual Localitics were known to both the Allics anc 
> the cnery. 


The initial plan for the attack on the Philippine Islands includec a landing 
"on iindanao and thereafter moving up the entire archipelago. Shortly before the 
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anticipated onslaught of this carpaicn the joint Chiefs of Staff considered by— 


passing the Philipines and landing at Formosa. This idea was opposed by General 
" Wachrthur anc his staff and the result was that it was decided to have the initial 
attack on the beaches of Leyte, The campaien included the element of complete 


surprise to the Japanese. At the time it was known that Japanese forces were 


' Concentrated in the vicinity of the various possible landing beaches available 


tO our armics, The slightest preliminary warning to the enemy would have allowed 
him to pull his troops out of the arcas which were not to be attacked anc to con— 
'Gentrate on the beaches indicated by our action, 


Schistosomiasis is not endemic throughout the Philippine Islands, bt is 
focaved in certain definite areas, and as I have said, such information was well 
known to everyone, I think you can understand now the difficult problem which 
arose as to how we could protect our troops from this disease. It was impossible 
tO institute full control procedures, particularly training and the use of. equip- 
ment, prior to embarkation of troops for this operation, If we had done so, onemy 
agentes would soon have recocniazed what we were doing and the Japanese authorities, 
upon receiving such information, would heve had a clear indication as to where 
we intended to lend, 


This wes a unique situation in proventive medicine where the control of a 
Gisease was limited by military sccurity. The problem was partially solved by 
not beginning the indoctrim tion of troops until they had cmbarked-on the trans— 
ports, Until just prior to the assault, directives, cducational material, etc., 
had to be withheld from all concerned, including medical officers and units who 
would have to carry out and supervise such measures of control, 


Following the landing, the troops had to advance through waters highly con— 
taminated with the discase. The situation was made worse because the landing 
Occurrec during the rainy season, when all the rivers were up, lakes and ponds 
were overflowing and bridges had to be constructcc. Engineer persomel working 
in such waters naturally became infected. Troops who had to wade through con= 
Taminated water suffered likewise. Due to lack of propar training and indoctri- 
Mavion there wore several striling examples of carelessness, An Air Torce unit 
Gaaped near a body of water, having seen women washing clothes, thought there was 
Mo canger and went bathing, The result wes a very high incidence of the discase 
im this unit. in short, diring this compaign there were over 1200 cascs of 
Schistosomiasis, It is truc that such a numbar was not serious, considering the 
thousands of troons involved. Probably it was just through good fortune that we 
did not suffer morc, 


The discussion has been limited to fomr tropical dciscases which from past 
Gxpericnece have scriously affected military operstions. They are only a repre- 
sentative sample. Time docs not allow me to mention mny othe? tropical discases 
Which nave or could in the future dircctly or indirectly influonee the outcome of 
Combat. Japanese B encephalitis, cholera, leishmaniasis, plague and several other 
diseases are frecuently encountered in tropical and subtropical arcas in such 
Mm Oportions that if a military commnd becomes infected there may be a sorious 
loss of manpower. However, from discussion of the four discases mentioncd today 
i trust you can appreciate the scriousness of tropical discases from a military 
Vicwpoint., ilost important is the realization that control of theso discases rests 
upon conmand action. 


I believe it is safe to foresee that our irmy will not suffer again from 
the effects of such discascs as malaria to the extent cncountercd during the carly 
Aays of World War II, when the results of this discase were nearly catastrophic. 
During the recent war through extensive investigations woe made great advances in. 
the control not only of mlaria, but nearly all the other discases found in the 
Tropics. liore important, this progress has not stopped with the cessation of 
hostilities, Today in this country and in many other parts of the world we are 


“carrying on research and development for the purpose of finding now and imvoroved 


' methods for controlling all of these tropical discases as well as communicable 


“diseases in other climates. Certain notable results have been attained, I have 


d chloromycetin, the now driv for the treatment of serub 
- both the elinivhd trchtment and suppressive treatment of male 
by the armed forces and performed’ by the U.S,Department of Ag 
esulted in the discovery of now insecticides, several of which are 
gainst insects against which DDT has little or no effect, Ticks and 
which were always a problem during World “Inr IIT now appear to be suscepti 
e of the nower insecticides, 
are also constantly studying and improving our operational means for the © 
of these discases, Our malaria control and survey wiits are being recon— 
They will be given broader scone and better tables of organization and 
se ©Our. laboratories in all parts of the world are developing and utilizin 
wthods for the detection of the insect vectors and the diagnosis of the di- 
> in the peticnt. ze 


‘\ 


11 this work which has been developing during and since the war is repre- 

q ve of cooperative effort throughout the Army. It may surprise you to know 
at the Medical Departiient would be unjustified in teking full credit for this ; 
Ke The true picture is one of tearmork between many of the technical services, © 


@ Corps of Engineers, the Quartermaster Corps cond the Chemical Corps as well — a 
} the Medical Department have been actively engeged in all these phases of he 
Mi.cal disease control, The Corps of Engincers arc concerned with methods and a 
Lpnent used for controlling all insects and rodents and water supply and a 
fication, since such matters are thcir responsibilities. The Quortermaster - q 


‘os procures and issues many of the supplics and cquipment utilized in the con- 4 
ol of these discases, They arc responsible for the procurement of safe and ch. 
equate food supplics. Also the development of protective clothing is their os 
comm. The Chertical Corps in the past and today, is noted for its brilliant 


However, all this work toward discovering better methods for the control of 
sease will have little or no effect if commnd responsibility fails to be fully 
cepted. This is one of the reasons why you are receiving at this tine a-scrics 
lectures on connon licdical Department subjects. I hope from that I have saia 
todarr that you can begin to appreciate that the attainment of disease cont ol a 
- depends upon the cormmund and staff, realizing the dangers of discase and accepting us 


the calevleted risk, will then direct all practical measures for control which . 
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